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EDITORIAL 
WORKING ON A SALARY 


The trouble about working on a salary is that you do not dis- 
cover it is not the road to success until it is too late to change. 

It is a rather remarkable circumstance that very few of the 
graduates from the ceramic schools of this country have en- 
gaged in business for themselves. In part, this is due to the fact 
that the bulk of these men are still recent graduates. However, 
there are quite a number of graduates of ten and fifteen years 
standing, and a few that have been out of college for twenty 
years. The trouble seems to be that while in college they were 
trained to think of success in terms of salaries. College profes- 
sors, being themselves salaried men, are naturally inclined to 
measure success in that way. You may send a boy to school 
for technical training, but while there he will absorb from his 
instructors many other things, including ideas and ideals in re- 
gard to life. In many respects this is very desirable, and in 
others it is quite unfortunate. 

The young man leaving college naturally starts to work on a 
salary. On receiving his first or second raise he marries and 
begins the serious business of establishing a home and founding 
a family. As the years go on his salary increases and his ex- 
penses also. Since he is always able to meet expenses and in 
addition to keep up some life insurance and probably to make 
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small but regular payments on a home, he is usually very well 
satisfied with the course of events for some ten or fifteen years. - 
Along about the time he reaches the age of forty he is apt to 
realize rather suddenly that he is not getting ahead as fast as 
men of his own age who started in business for themselves in a 
small way when young. He sees many of these men on the road 
to making fortunes and regretfully is forced to the conclusion 
that he will never be able to do so while working on a salary. 

For a man in middle life nothing is easier than to continue to 
work at a good salary. It takes considerable courage and often 
the exercise of a large amount of self-denial, on the part of him- 
self and his family, for him to give up his comfortable salaried 
position and to start into business for himself. In general, it 
would be necessary for him to start in a very small way, for dur- 
ing the years he has been working on a salary, although his in- 
come may have been as large, or larger, than that of the man 
in business for himself, yet as a salaried man he has not had the 
same incentive to save, and therefore has accumulated little 
capital. Usually, with a sigh of regret for what might have 
been, he reconciles himself to the prospect of being a salaried 
man the rest of his life and pretends he likes it. The difference 
between the successful business man and the middle-aged man 
on a salary is not a difference in native ability and seldom a differ- 
ence in opportunity. Generally it lies in the fact that the one 
had a fixed determination to get into business for himself and 
acted on that determination while he was a young man and in 
a position to take a chance. 

We are not saying that the technical man of ability that en- 
ables him to hold a position at a good salary, year in and year 
out, has not attained a measure of success. We are not saying 
that he is not a desirable and useful citizen. We do hold, how- 
ever, that in most cases he has not attained the full development 
of personality and character that would have been possible if 
he had gone into business for himself. In general, he is funda- 
mentally not as happy and contented, for the desire to possess 
an independent business is one of the primary instincts of men. 
The difference in wealth is incidental only. The truly success- 
ful business man takes pride in his possessions only in that they 
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are an evidence that he has played his part in a big and dangerous 
game, and played it well. 

We believe that it will be to the advantage of the ceramic in- 
dustries of this county, even from the technical side, if the young 
men with technical training are urged to aim high, to set as their 
goal not the attainment of a position paying a high salary but 
the possession of a business of their own. If this is done a fair 
proportion of these men will reach this goal and will then be in 
a position to put into practical operation many of the reforms in 
technical procedure that even now remain idle dreams, simply 
because the men who realize the necessity for these reforms are 
not in a position to execute them. At present most of the tech- 
nical knowledge is in possession of one set of men, and most of 
the executive power and capital is in the possession of another 
group. This condition does not tend to bring about rapid progress 
along technical lines in the ceramic industries of the country. 


ORIGINAL PAPERS AND DISCUSSIONS 


ULTRAMISCROSCOPIC EXAMINATION OF SOME CLAYS'! 


By JEROME ALEXANDER 


Prior to the World War, the United States had been largely 
dependent upon Germany and Austria for its supply of optical 
glass and many of the scientific and optical instruments which 
comprise optical glass in their construction; so that when this 
country was forced into the struggle, it was imperative that we 
should discover and put into practical operation on a large scale 
methods for producing about a dozen essential varieties of op- 
tical glass. How this work was speedily and successfully accom- 
plished has been told by Dr. Arthur L. Day, of the Geophysical 
Laboratory (Carnegie Institution of Washington), who was in 
charge of the Section of Optical Glass Production, War Indus- 
tries Board. 

One of the subsidiary problems involved was the manufature 
of suitable glass-pots; and in this connection it became neces- 
ary to substitute American clays for German clay which had been 
in use before the war. This led Dr. Day to raise the ques- 
tion whether a more fundamental definition of properties could 
not be found; and on November 24, 1917, there were sent the 
writer (who was then Chairman of the Sub-committee on Glue 
and other Colloids, Division of Chemistry, National Research 
Council), eleven samples of clay, which were subjected to ultra- 
microscopic examination with a view of finding out whether any 
material differences would be discernible, and if so, whether the 
differences would bear any relation to the working properties of 
the clays. 


1Received February 27, 1920. 
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A small quantity of clay was mixed with about two hundred 
times its weight of water, and a drop of the well stirred mixture 
made into a slide and examined with the aid of a Leitz dark-field, 
using a '/j2 oil immersion objective. This examination was pre- 
liminary and qualitative; but, as may be seen from the accom- 
panying table, it showed very marked differences between the 
several clays, and indicated the basis of some of the physical 
differences in clays. 


In April, 1918, further examination was made of the same clays 
which had been washed or lixiviated with water and then allowed 
to settle for nine minutes, the second samples representing what 
had then been poured off with the supernatant fluid. The results 
of this second examination are given following the table. The 
examinations were made in total ignorance of information re- 
garding the working properties and uses of the clays; and it is 
therefore interesting to note how this information, received about 
a year later, harmonizes with the results. 


Both examinations were repeated in the presence of Dr. Day 
and the results discussed with him; but following the armistice, 
work on optical glass problems ceased abruptly. Just recently 
Mr. A. V. Bleininger of the Bureau of Standards, who had sup- 
plied the samples, has kindly given me a description of the clays 
and their working properties; and these facts coupled with the 
ultramicroscopic results may be of value to those interested in 
clays and their uses. 


The properties of clays are, of course, greatly influenced by 
their chemical constitution (which changes with the presence of 
incidental minerals); but entirely apart from this, the degree of 
subdivision or aggregation of the clay particles has an important 
influence on the clay and its uses. Water is the chief agency 
responsible for the weathering of the clay-forming minerals and 
rocks, and for the subsequent leaching, disintegration, mechanical 
pulverization and segregation of the resulting clay particles, 
whose subsequent condition is largely controlled by two colloid- 
chemical factors: (1) The presence of deflocculating substances, 
such as alkalis and organic extractives (humus, etc.); (2) the 
presence of coagulating or flocculating substances, such as chlor- 
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ides, sulphates, iron salts, acids resulting from oxidation, hy- 
drolysis, differential diffusion, etc. 

Apparently deflocculating substances are adsorbed at the sur- 
faces of the clay particles, resulting in their greater hydration. 
Such surfaces not only tend to hold more water, but are more 
easily wet, and more readily separated; the water or moisture 
films, or films of moist deflocculator, prevent the particles from 
approaching within the most powerful range of molecular at- 
traction. Baking removes or destroys these protecting films, 
and consolidates the particles; the degree of their union depending 
upon time and temperature of heating. In like manner gelatine 
superdried at about 150 degrees C becomes insoluble, apparently 
reverting to ossein.! 

Coagulating substances, heat and pressure have an aggregating 
and dehydrating tendency. They tend to reduce the total free 
or active surface of the clay. But in most clays there is a balance 
between flocculating and deflocculating factors, and their inter- 
play controls the ratio between pore water and shrinkage water, 
and is largely reponsible for the physical properties of the 
clay. 

In fact each clay as it occurs in nature bears within itself much 
evidence of its geological history, the chemical and mechanical 
disintegration processes of past ages; lixiviation by glacial or 
other waters; subsequent sedimentation in still lakes or flats, or 
coagulation by saline waters; leaching out of some salts or soluble 
products; infiltration of other salts and of organic extractives; 
pressure of overlying strata; thermal changes due to solar heat, 
volcanic action, or metamorphic movements of the earth’s crust 
which also cause pressure. All these factors which have acted 
on clays as we find them, and offer a wide field for careful scien- 
tific study, so that we may learn how to test, treat and mix clays 
to produce the practical results desired; for once we understand 
the principles governing the properties of clays, we can work 
upon them with substances much more powerful than those 
found in nature. 


Many clays undergo washing or other treatment at the mines 


! See Allen’s commercial organic analysis, 4th ed. 8, 586. 
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or pits, and may differ materially from the clay as mined. This 
must, of course, be taken into consideration in forming opinions 
regarding the commercial product. 

With reference to the table, some explanation of the terms and 
abbreviations used is essential. 

Large particles are those approximating in actual diameter 
about 0.025 mm. 

Small particles are those approximating in actual diameter 
about 0.005 mm. 

Colloidal particles are those below the limit of microscopic 
resolyability. Their relative size was estimated on the basis of 
the brightness of their diffraction images and the nature of their 
motion. 

The appearance referred to as reticulated, indicates that the 
larger particles so described were formed of smaller individuals 
united by coagulation, dehydration, heat, or pressure, or some 
combination of these. 

The expression gel groups or gel particles, means the occurrence 
of somewhat more loosely bound groups of particles, similar in 
appearance to, though larger than, the groups of ultramicrons 
observable in agar gel. 

The term hampered in connection with the motion of the col- 
loidal particles, means that they acted as though some crystalloid 
salt or other coagulant was present. In several of the samples 
this effect was so pronounced that a separate column was made 
headed ‘‘crystalloidisis,’’ to bring out this point. 

+-+ means marked crystalloidisis. 

+-+-+ means very marked crystalloidisis. 

The expression diplococci indicates the presence of groups of 
two (or three) ultramicrons, an appearance characteristic of 
the incipient coagulation of colloids like casein, for example. 

In the case of the clays there seems to be a balance between the 
flocculating and deflocculating forces, depending upon their 
nature, the amounts present, the dilution, the age of solution, 
and so forth. 
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The following notes were made after second ultramicroscopic 
examination, the samples being the same as before, except that 
they had been “decanted after nine minutes.”’ 

Sample(1). English China Clay. Same as first report. Easily 
breaks up in water. 

Sample (2). Georgia Kaolin. Particles much larger than (1). 
Show indistinct reticulation and appear in large masses. Prac- 
tically no motion in the upper layers of the field. Small particles 
motionless at the bottom. 

Sample (3). Florida Kaolin. Mostly large reticulated masses. 
Few small particles very active, but none as active as (1). 

Sample (4). North Carolina Kaolin. Same as first report. 
Colloidal motion more active. 

Sample (5). Tennessee Ball Clay No. 5. Same as first report. 
Colloidal motion more active. 

Sample (6). Kentucky Ball Clay No. 4. Same as first report. 
Colloidal motion much more active. Subdivision greater than (5). 

Sample (7). Illinois Kaolin (sample so marked). Motion 
hampered. Particles apparently large. Many large reticulated 
gel groups. Numerous diplococci. 

Sample (8). Highland Fire Clay. Particles so large as to 
be mostly microscopic. Colloidal particles relatively few, slow 
in motion. 

Sample (9). Missing. (Laclede-Christy Bond Clay 69B). 

Sample (10). Arkansas Fire Clay (sample so marked). Many 
large crystal fragments. Colloidal particles comparatively few 
with slow and hampered movement. As a rough estimate about 
°/3 of the particles by weight are quite large, and '/; quite small, 
the relative average apparent size of individuals in the two groups 
being about as 10 to 1. 

Sample (11). Delaware Kaolin. Same as first report. Col- 
loidal motion more active. 

In several of the washed samples, the effect of the removal of 
some of the coagulative salts or coagulants is shown by the in- 
creased colloidal activity. 

There will now be given within brackets, Mr. Bleininger’s very 
comprehensive descriptions of the several clays, followed by some 
remarks on the ultramicroscopic evidence. 
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(1) English Kaolin. (This kaolin is of primary origin and 
comes from St. Austel, Cornwall, England. It is claimed by 
some geologists that this deposit has been formed from the granites 
and pegmatites through the action of volcanic gases containing 
appreciable amounts of fluorine. This kaolin in the crude state 
is freed from quartz and undecomposed feldspar, by a very elab- 
orate washing process. As a result, this material corresponds 
quite closely to the theoretical composition, Al,O3;2Si0.2H2O. 
With reference to fineness of grain it seems to have the proper 
combination of sizes so as to insure the maximum plasticity pos- 
sible in primary kaolins. Its color is exceptionally white. In 
the nature of the case all primary clays, not having been trans- 
ported and acted upon by water, are inherently coarser than all 
secondary clays which have undergone transportation. The 
mechanical strength of the dry primary clay is therefore inferior 
to that of secondary materials. The tensile strength of this clay 
in the dry state is about 30 pounds per square inch, the compressive 
strength about 200, and the transverse strength about 70 pounds 
per square inch. Although lower in truly colloidal clay sub- 
stance, this clay is still fine enough to serve admirably as a filler 
for paper and seems to be the best material available for this 
purpose, especially for the high grades.) 

The comparative freedom of this clay from larger size particles 
shows the care with which the washing and floating took place. 
The activity of the colloidal motion indicates the absence of 
coagulating substances, and perhaps the addition of defloc- 
culating substances, or their presence in the local water. It 
would seem that the relative weakness of the dry clay is due to 
the uniformity of its particles, but largely also to their hydration, 
the intensity with which they hold fast to their absorbed water 
films. 

(2) Georgia Kaolin. (This material differs geologically from 
the English kaolin in being of secondary origin, having been 
transported from its place of origin and consequently having 
undergone considerable grinding action. While the composition 
of this clay approaches the kaolinite formula quite closely, still . 
it carries impurities, especially titanates of iron, which impart 
to the material a creamish color. The plasticity of this clay is 
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much more developed than with the primary kaolins but it would 
seem that there is not a sufficient gradation in the size of the 
particle to develop the best working quality. It must be under- 
stood that mere fineness is not the most desirable condition in 
clay. We must have also a certain gradation of sizes to have the 
best working qualities. Clays of this type are inclined to be 
sticky, that is, show excessive plasticity if we may use this term. 
For this reason also this clay is somewhat inclined to crack during 
drying, probably due to an excess of colloidal substance. The 
tensile strength of Georgia kaolin is about 100 pounds per square 
inch, the compressive strength about 450, and the transverse 
strength about 250 pounds per square inch.) 

‘This shows a greater proportion of larger particles than (1), 
due to its inherent nature, to imperfect washing, or to both. 
The fact that it mixes less readily with water than (1), and shows 
greater dry strength, indicates that the particles are less highly 
hydrated and therefore closer together in the ‘“‘dry”’ clay. 

(3) Florida Kaolin. (This material also is of secondary origin 
and has properties very much akin to those of the Georgia kaolin 
and differs only in the quality of firing to a whiter color. The 
tensile strength of the Florida kaolin is about 100 pounds per 
square inch, the compressive strength about 530, and the trans- 
verse strength about 240 pounds per square inch in the dry 
state. ) 

Considering the geological history of Florida, this clay has 
probably been carried a long distance by prehistoric waters, 
and then thrown out by the precipitating action of the ocean. 
The gradual raising of the land and subsequent leaching by rain 
or flood waters would tend to remove pelagic salts, which are 
evidently easier to wash out than those infiltrated into the Georgia 
clay after its deposition. 

(4) North Carolina Kaolin. (This kaolin is of strictly primary 
origin, being found in contact with the parent rock. It must 
undergo a very thorough washing process which is rather expen- 
sive, owing to the fact that the yield is only about 15 per cent. 
Although a primary kaolin it differs radically from the English 
china clay in being much coarser and practically lacking in col- 
loidal material. At least the quantity of this portion is evidently 
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very low. This is shown by the low strength in the dried state. 
The tensile strength is not more than 70 pounds per square inch, 
the compressive strength about 340, and the transverse strength 
about 150 pounds per square inch. For the reasons stated this 
kaolin does not replace the English material since it lacks the 
gradation from the finest to the coarser particles possessed by 
the latter.) 

The relatively large number of coarse particles in this clay, 
and its consequent deficiency by weight in colloidal material, 
account for its weakness when dry. To stretch the yield on 
washing, considerable coarse material has been included. The 
presence of coagulating salts is indicated by the slow colloidal 
motion, and by the yellow masses (apparently ferric hydroxide) 
absorbed by some of the large particles. 

(5) Tennessee Ball Clay No. 5. (This clay is of secondary 
origin but has undergone much greater changes than the sec- 
ondary kaolins like those from Georgia. It has evidently been 
brought in contact with organic matter from peat or lignite 
deposits which has entered into the clay structure. Furthermore, 
the composition has been changed still more by the infiltration 
of salts of iron giving rise to ferric hydroxide or pyrites. Through 
this action this clay has become very much more consolidated, 
stronger and more horn-like in appearance as may be readily 
observed by whittling a raw lump with a knife. While the 
primary and secondary kaolins are more or less chalky and earthy, 
the ball clays cut more with a hard and smooth surface resembling 
a horn substance. There is, therefore, a great difference be- 
tween the kaolins and this type of clay. This may be observed 
at once also by the color which is no longer white or creamish 
but much darker and sometimes brown or even black. The 
strength of these clays as is to be expected is much greater than 
that of the kaolins and in addition this clay substance is able to 
bind together or bond a considerable amount of inert material, 
which can not be done by the kaolins. In other words, the ball 
clays have an excess of plasticity which enables them to do this; 
and hence they are exceedingly useful in glass refractories and 
other products in uniting the large quantity of calcined material 
which must be used. Owing to their dense structure these clays 
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dry more or less difficultly when used alone in larger masses owing 
to the exceedingly fine capillary system, which causes the flow 
of water from the interior to the exterior to be very slow. Ii, 
therefore, the evaporation on the surface is at all rapid a strain 
will be produced owing to the inability of the water to fill up 
the pore space emptied by evaporation as fast as the latter process 
takes place. This difficulty, of course, disappears at once when 
the clay is used to bond together inert matter. The strength 
of these clays when used alone is apparently not as great as it 
should be because of the fine fissures and cracks caused during the 
drying. When admixed with sand the real strength of the clay 
appears at once. Thus the tensile strength of such a ball clay 
alone may be 135 pounds per square inch, and when admixed 
with an equal weight of sand it may still show the same strength. 
In one case such a ball clay has a tensile strength of 128 pounds 
per square inch and when admixed with sand equal to its own 
weight the strength was 158 pounds, showing therefore an actual 
increase in spite of the admixture with 100 per cent of inert ma- 
terial. The compressive strength of these clays may vary from 
600 to 1000 pounds per square inch alone and from 500 to 800 
pounds when admixed with sand. The transverse strength of 
the clay alone usually fluctuates around 500 pounds per square 
inch. ) 

The absence of many large particles in this clay indicates its 
secondary origin, or else washing. The gel groups, slow colloidal 
motion, and marked crystalloidisis, show the presence of coagu- 
lants (iron salts and the diffusible products of their hydrolysis 
are highly coagulating), against which is probably balanced the 
protective or deflocculative action of organic extractives. This 
means great syneresis, which would tend to diminish the dry 
strength by cracks. However, on admixture with inert or cal- 
cined material, especially with an excess of water or on aging the 
clay may undergo further deflocculation, thus improving its 
binding strength; for dilution lessens the coagulating action of 
salts, and so forth, and with aging and agitation, tends to aid 
hydration and deflocculation. 

The wetness of the 50 per cent solution of this clay indicates 
that the total free surface is small as compared with (1)—(4)-, 
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that is, the particles average larger; but pugging and blunging 
should improve its water absorbing properties. 

(6) Kentucky Ball Clay No. 4. (This clay has also some of the 
characteristics of the Tennessee ball clay, but it differs somewhat 
with reference to the structure and plasticity. While the ball 
clay has usually been in contact with the recent coal and peat 
formations, clays of the Kentucky type have been subjected to 
greater pressure in contact with harder ‘lignite deposits. Fur- 
thermore, it would seem that the content of iron pyrites is greater 
in the Kentucky type of clay than in the Tennessee type. The 
increased pressure has consolidated and indurated the clay much 
more thoroughly so that it comes from the mine in harder lumps, 
slaking somewhat more difficultly when brought in contact with 
water. In other words, this clay represents a transition from 
the true ball clay to the fire clay type. However, the strength 
of this clay does not differ appreciably from that of the Tennessee 
ball clay.) 

The many large gel particles, hampered colloidal motion, and 
very marked crystalloidisis (with diplococci), are all in line with 
the history of pressure and high salt or coagulant content. The 
strong acidity may be due to H2SO, differentially diffused out of 
ferrous sulphate, which readily undergoes hydrolysis. In con- 
sequence of the pressure and other aggregating factors, the clay 
is less readily miscible with water than (5). But its colloidal 
particles are small, and the large gel groups evidently have great 
water-taking capacity; for judging from its stickiness this clay 
has a somewhat greater total free surface than (5). 

(7) Illinois Kaolin. (The first unwashed sample was marked 
Illinois Kaolin Co.—Plastic Clay.) (This clay has been mis- 
named since it is not a kaolin but a true ball clay, having properties 
very much like the Tennessee material and in fact is somewhat 
stronger. It has all the attributes of a ball clay, except that it 
is considerably lower in organic matter and comes from the mine 
in clean light colored lumps of considerable hardness. It must 
be considered a ball clay in every respect, however.) 

This is evidently a ball clay which has undergone natural or 
else artificial washing and purification, for large particles are 
absent, although there are many small gel groups. The washing 
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has evidently removed some of the coagulating substances, for 
though the colloidal motion is hampered, there is no crystalloidisis 
and the clay is not as acid as (6), which it apparently surpasses 
in free surface. 

(8) Highland Fire Clay. (This clay represents a type quite 
distinct from the ball clay in that it has been subjected to greater 
pressure and occurs in bituminous coal horizons and not with 
lignite. It is, therefore, consolidated to a considerably greater 
extent and requires slaking in air to develop its full plasticity. 
It also contains a considerable amount of iron pyrites which must 
be removed by washing, This type of clay is quite high in soluble 
salts, especially sulphates arising from the decomposition of 
pyrite, which cause the material to react but poorly with the 
alkaline reagents as regards deflocculation. It is customary 
to store the clay if possible for a long time so as to wash out the 
salts as much as possible. The mechanical strength in the dry 
state of these clays is considerable and at the same time their 
drying shrinkage is very much less than that of the ball clays. 
The clay, therefore, is a typical fire clay and has departed from 
the ball clay type even though its strength and bonding power 
are equally great. It isa curious fact that in spite of the presence 
of pyrites these clays do not filter press readily when fresh but 
do so after weathering for a year. The addition of a considerable 
amount of acid 0.05 to 0.1 per cent overcomes this deflocculated 
state and permits of filter pressing.) 

The particles of this clay are all relatively large and apparently 
do not readily disintegrate, for the freshly mixed 50 per cent 
clay solution shows free water. Pressure, coagulating salts with 
the absence of organic deflocculators (which diffuse less readily 
from coal than from lignite), are all factors tending to the dehy- 
dration and close union of the clay particles. Since the clay 
does not take up much water, it should not shrink much in drying. 

(9) LaClede-Christy Bond Clay No. 69B. (This is a mixture 
of unknown composition but presumably consisting of Missouri 
plastic clay such as the Highlands fire clay and Kentucky ball 
clay.) 

The practical absence of large particles in this clay and the 
smallness and activity of its colloidal particles, indicate careful 
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washing and treatment to produce deflocculation, to remove 
flocculating substances, or both. The acidity indicates its pre- 
cipitation after washing by some acid or acid salt. The clay 
consists mainly: of small but not colloidal particles, and as its 
50 per cent solution shows much free water, it should not show 
much drying shrinkage. 

(10) Plastic Bond Clay, Lester, Arkansas. (The original 
sample was marked Plastic Clay, Camden, Arkansas.) (This 
material is unique in being the American duplicate of the famous 
Gross Almerode clay formerly imported from Germany for glass 
house refractories. It differs from most bond clays in being very 
high in finely divided quartz. The clay usually runs close to 
75 per cent in silica. In spite of this siliceous character it possesses 
excellent plasticity and bonding power. The geological origin 
of this clay is tertiary but it appears to be a ball clay enriched 
with silica and underlies a lignite. I might add that this clay 
is of exceedingly great value and should be exploited commercially 
much more thoroughly than is being done at the present time.) 

The large sharp crystal particles reported are evidently finely 
divided silica or quartz. The large size and slow motion of the 
colloidal particles and the marked crystalloidisis, agree with Mr. 
Bleininger’s suggestion that it is a modified ball clay. The silica 
would tend to give the clay an interior space lattice, which would 
facilitate drying and equalize strains, and thus minimize drying 
shrinkage. The acidity and other factors, indicate much salts 
or the acid products of their hydrolysis. 

(11) Delaware Kaolin (Newark China Clay Co.). (This clay 
is a primary kaolin, being found in contact with the parent rock 
in Maryland and Delaware. It is usually of a somewhat yellowish 
color due to its content of ferric oxide. In firing, however, it 
produces a color very much like that of the Georgia kaolin. 
Physically this kaolin is not as coarse as the North Carolina nor, 
of course, is it as fine as the Georgia and Florida secondary kaolins. 
However, it does not possess the gradation in sizes shown by 
the English china clay and therefore it can not be said to duplicate 
the latter. Its strength is somewhat greater than that of the 
North Carolina kaolin and less than that of the English. Ad- 
mixed with North Carolina and Georgia kaolin it gives us a very 
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good porcelain body and in fact we have used it for this purpose 
very largely. It might be said that we can duplicate the English 
china clay through a mixture of these three clays very closely, 
but the unfortunate part from the economic standpoint is that 
both the North Carolina and Delaware kaolins are not available 
in large amounts. We are hence lacking in this country in pri- 
mary kaolins; and in spite of what some say, this deficiency has 
not been made good up to the present time. No amount of 
treatment will convert the Georgia kaolin into a primary one of the 
Cornwall type. If we had in this country a larger supply of North 
Carolina kaolin the entire difficulty would be solved.) 

This differs markedly from the English kaolin (1). It contains 
thore large reticulated gel groups, and though its colloidal par- 
ticles are small, their motion is hampered and they show marked 
erystalloidisis (with diplococci). Apparently this clay has 
possibilities unrealized because of entire absence of treatment, or 
perhaps because of improper treatment. It would seem that 
this clay, if scientifically handled, might be worked into a good 
substitute for English kaolin, at least for some purposes. 

In conclusion I would remark that these preliminary ultra- 
microscopic examinations indicate that a thorough study of clays 
along the lines of colloid-chemical principles and analysis will 
throw much light upon many obscure phenomena met with by 
those who use clay for ceramic and other purposes. These fac- 
tors extend their influence not only to the formative part of the 
ceramic process, but also to the subsequent drying, baking, and 
firing or burning; and their effects are traceable up to the zone 
of actual fusion. 

RIDGEFIELD, CONN. 
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THE FUSIBILITY OF MIXTURES OF GRAPHITE ASH AND 
BOND CLAYS*'! 


By R. N. Lone 


It is generally considered that the refractoriness of the bond 
clay in graphite crucibies is materially reduced by the ash content 
of the graphite. Graphites for the manufacture of crucibles are 
graded for the market in terms of graphitic carbon or the per- 
centage of ash which remains after the carbon has been ignited. 
Specifications”? usually require not less than 85 per cent to 90 per 
cent graphitic carbon or not more than 10 per cent to 15 per cent 
ash. It is possble to refine the Ceylon variety to almost 100 per cent 
carbon* but as commonly prepared for crucible manufacture the 
best grades of lump seldom assay higher than go per cent carbon, 
while the chip grades, small percentages of which are sometimes 
used in crucibles, will fall as low as 70 per cent carbon. With 
the use of modern milling machinery Alabama producers are 
now marketing number 1 flake and number 2 flake which will 
compare favorably by chemical analysis‘ with the two Ceylon 
grades. Actual foundry tests® indicate that Ceylon graphite can 
be replaced by the Alabama flake without shortening the life of the 
crucible, although these tests were not sufficiently extensive to 
be conclusive. According to the most recent quotations® on 
graphite, Ceylon lump is now selling at 15 cents per pound and 
Alabama number 1 flake at 10 cents per pound. 


*Read February 23, 1920, at the meeting of the American Ceramic 
Society in Convention at Philadelphia. 

1 By permission of the Director, U. S. Bureau of Mines. 

2H. G. Ferguson, Min. Res. 1917; U. S. G. S. 1918, p. 97. 

3H. P. H. Brummell, Trans. Can. Min. Inst. 22, 1919. 

4 Geo. B. Dub, ‘Preparation of Crucible Graphites,’’ War Min. Investiga- 
tions, p. 21. 

5 R. T. Stull, “Crucibles Under Brass Foundry Practice,’ Jour. Am. 
Ceram. Soc., 1919, p. 224. 

6 FE. & M. Jour., p. 372, 109, No. 5, January 31, 1920. 


GRAPHITE ASH AND BOND CLAYS 627 


Tests! on 16 Alabama graphites have shown their ashes to be 
far more refractory than Ceylon ash. In a crucible this ash is 


DEFORMATION TEMPERATURES 
GRAPHITE ASH- BOND CLAY 


MIXTURES 
32 Alabama Ash 
30) Ceylon Ash ——— 
20 ~ 
/8 
. 
| fig. 1 
Clay "309 
kaolin */ . 
0 Ash 0% 10 20 30 40 $0 GO 7O G0 WH 10% 
Clay 100% 90 80 7O GO 50 40 30 20 /0 O% 
> 
28 
N 
18 
i 
fig. Z 
/2 
/0 
Ywssours For Clay \. 


4 
Ash 0% /0 20 30 40 50 60 70 80 90 100% 
Clay 100%90 80 70 GO 50 40 30 20 10 O% 


Percentage Composition 
gradually formed by the burning out of the carbon, and thus be- 


1M. C. Booze, “Fusibility of Graphite Ash and Its Influence on the 
Refractoriness of Bond Clays,’’ Jour. Am. Ceram. Soc., 2, 66 (1919 
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comes free to exert any contact fluxing action it may possess, 
on the crucible body. A certain amount of fluxing may be bene- 
ficial, since the formation of a glaze on the surface of the crucibles 
retards further oxidation of the graphite and reduces the produc- 
tion of ash. Thus the life of the crucible is prolonged. 

Some crucible users advocate the application of a flux or glaze 
to the surface of a new crucible to promote the formation of this 
protective coating. It would seem that the proper control of the 
ash content might assist in the glaze formation and make possible 
the use of graphite of a lower carbon content than is now con- 
sidered permissible. Since there is very little demand for the 
more impure grades they can be purchased at a lower cost and 
crucibles produced which might be capable of developing a good 
glaze without reducing the refractoriness or value of the crucibles 
themselves, because the graphite must be oxidized before the ash 
can exert its fluxing action upon the clay. 

Previous work on the fusibility of graphite ash' indicates that 
although the ash alone may show a comparatively low fusion 
point, it is not a very active flux in contact with the bond clay. 
Ceylon ash alone deformed at cone 2, but when 12 per cent of the 
ash was introduced into a bond clay, it reduced the refractoriness 
from cone 30 to cone 26, which is a safe temperature above that 
generally used in steel melting, and, therefore, far above that 
used in melting brass. 

This investigation, following up the work of Mr. M. C. Booze, 
was undertaken to determine the effect of increased amounts of 
ash on the refractoriness of the bond clay, and to determine 
whether an eutectic existed between the graphite ash and the 
bond clay. If the 1o per cent to 15 per cent of ash generally 
present in the graphites used in manufacturing crucibles, does not 
lower the refractoriness of the bond clay sufficiently to be detri- 
mental at brass and steel melting temperatures, the use of graphites 
higher in ash might be permissible in crucibles in so far as the 
refractoriness is concerned. 

Laboratory Tests 

A representative sample of Alabama ash was obtained by 

blending, in equal parts, six graphites which had been previously 
1 Booze, M. C., loc. cit. 
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sampled by quartering. This mixture, which consisted of three 
parts number 1 Alabama flake, two parts number 2 flake and one 
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part dust, was oxidized in a ventilated muffle kiln at 800 degrees 
C for several days. A sample of Ceylon crucible graphite was 
oxidized in the same manner. 
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From each of these ashes a small sample was forwarded to the 
Pittsburgh Station of the Bureau of Mines for analysis, the 
results of which are given in the following table: 


Ceylon ash Alabama ash 

Per cent Per cent 

93.8 99.43 


Standard sized cones were molded from the ash, using dex- 
trine as a binder and the deformation temperatures determined 
in a gas-fired pot furnace, using compressed air. The flame was 
distributed by three small gas burners entering at angles nearly 
tangential. For the clay and ash mixtures, four domestic clays 
and two imported clays, Klingenberg (number 322) and Dorset 
English ball clay (number 320) were selected from those giving 
the best results in brass and steel melting crucibles tested.’ 

Cones were made of mixtures of Alabama ash and clay, and 
Ceylon ash and clay in a regular series from 10 per cent ash and 
go per cent clay to go per cent ash and 10 per cent clay, each inter- 
vening member of the series being 10 per cent richer in ash at the 
expense of the clay. The deformation temperatures of these 
mixtures and also of each clay alone are recorded in terms of 
standard cones, as shown in Table 2. 


The sample of Ceylon ash had a comparatively low deformation 
point—cone 5, while the more refractory Alabama ash softened 
at cone 23+. The analyses of these ashes indicate that the 
Alabama ash is very low in alkali and alkali earths whereas these 
fluxes are comparatively high in the Ceylon ash, which is evi- 
dently responsible for its low deformation temperature. 

1 Tt may be assumed that the alkalies, sodium and potassium oxide, if 
determined, would bring up the total of the Ceylon ash. The alkali content 
of the Alabama ash is evidently low. 


2R. T. Stull, “Behavior of Bond Clays in Crucibles Under Brass and 
Steel Melting Practice,’’ Jour. Am. Ceram. Soc., 1920. 
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TABLE 2—DEFORMATION POINTS OF MIXTURES OF GRAPHITE ASH AND 
Bonp CLAY IN STANDARD CONES. 


0 10 20 30 40 50 60 70 80 90 100 
Per Per Per Per Per Per Per Per Per Per Per 
Ash cent cent cent cent cent cent cent cent cent cent cent 
100 90 =80 70 3660 50 40 30 20 10 0 
Per Per Per Per Per Per Per Per Per Per Per 
Clay cent cent cent cent cent cent cent cent cent cent cent 


309 Ala. 32° 31'/2 31 30'/229 28/2 28 27 26 26 23+ 
Cey. 32 30'/229 27 26 23+ 18'/2 16 15 II 5 
313 Ala. 31 31 30 29 = 27!/2 27 27 26 26 23+ 23+ 


Cey. 31 2 261/. 26 26— 323 18 15 14 Il 5 
318 Ala. 321'/2 31'/231 30 271/2 27 27. 26'/, 27 23+ 
Cey. 321/231 29 #271/2 26'/2 26 23 20 15 11 5 
320 Ala. 33 32 31 30 29 28 28 27 27 26'/2 23+ 
Cey. 33 31'/231 29 27 26 17 16 14 13 5 
321 Ala 32 31 30 29 29 28'/2 28 27 «27 27 23+ 
Cer. 20 209 @ 2 18 18 «#16 10 5 
322 Ala. 31 30 29 28 27 26'/, 26 26 26 23+ 23+ 
Cey. 31 29 28 27 19 18 17'/2 14 13 7 5 


The cones of the clay-ash mixtures, unlike the ash alone, do 
not deform regularly but instead the tip of the cone generally 
bends stiffly until it is about halfway down and then hesitates 
until the temperature is increased 20 to 40 degrees. This is 
perhaps due to a tendency of these cones to swell, thus increasing 
their cross-section and stability. In determining the softening 
points, a time-temperature curve was followed as closely as possi- 
ble, increasing the temperature at a rate of 10 to 15 degrees a 
minute, as suggested by the Committee on Standards. The slow 
rate of deforming of these cones slightly impaired the accuracy of 
their softening point determinations. The deformation of the clay- 
ash mixtures, with one exception, conform regularly to a gradually 
declining curve. With 100 per cent clay at the upper end, as 
the ash content increases, a slightly lower deformation temperature 
occurs until 100 per cent ash is reached as indicated, at the lower 
end of the curve. In the one exception the mixture, containing 
go per cent Alabama ash and 10 per cent number 318 clay, has a 
deformation of cone 27, which is slightly higher than that of the 
mixture of 80 per cent ash and 20 per cent clay. A second test 
checked the result of the first. There are no other irregularities 
or breaks in the curves and this one is not sufficiently marked to 
indicate an eutectic. The absence of eutectics might be expected 
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since the analyses of the ashes show a similarity to certain clay 
analyses. No clay-ash mixture shows a deformation temperature 
as low as the ash alone. 
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The fluxing action of the Ceylon ash is more marked than that 
of the Alabama in lowering the refractoriness of the bond clays, 
especially with the higher percentages of the Ceylon ash. As 
much as go per cent of the Alabama ash may be introduced into 
bond clays without lowering the fusion point of the mixture 
below cone 26, to which point it is lower by 30 to 40 per cent of 
the Ceylon ash. Since the ash in a crucible after the carbon has 
been burned out is not as intimately associated with the clay as it 
is in the cones tested, it is evident that the ash would be still 
less active as a flux in the crucible than the foregoing results 
indicate. 

The behavior of the six clays, throughout the clay-ash mixtures 
is very similar. Asarule the bond clay with the highest initial 
refractoriness retains this lead over the less refractory clays in 
all the percentages of clay-ash mixtures. This would indicate 
that a larger percentage of ash could be used with a more re- 
fractory clay without lowering the fusibility of the mixture 
below that of a mixture containing a less refractory clay and a 
smaller percentage of ash. 


Conclusions 


In accordance with the findings of Mr. Booze, the ash from 
the Alabama graphite has a higher fusion point than the ash 
from the Ceylon and is less active as a flux in bond clay-ash 
mixtures. 

No eutectic was found to exist between graphite ash and bond 
clay. 

The action of these graphite ashes as a flux on bond clays 
indicates that graphite higher in ash than that now employed 
might be used in crucibles without seriously reducing the re- 
fractoriness. 

Increased percentage of graphite ash in bond clay-ash mixtures 
lowers the refractoriness of the mixtures proportionately but 
does not destroy the initial advantage one clay may have over 
another in refractoriness. 
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AN APPROXIMATE DETERMINATION OF THE MELTING- 
POINT DIAGRAM OF THE SYSTEM 
ZIRCONIA-SILICA',’ 


By EpwarD W. WASHBURN AND Ear E. LIBMAN 
1. Introduction 


In order to form an intelligent opinion of the possibilities of 
manufacturing refractories containing zirconia as a principal 
constituent, the phase rule diagrams of the binary and ternary 
systems composed of zirconia with the other refractory oxides 
ought to be determined. The present investigation was intended 
to be the first one of a series dealing with this general problem, 
but the results obtained indicated that these diagrams probably 
all lie in the temperature region above 1700° C. The furnace 
equipment of our laboratory thus proved inadequate for the 
prosecution of such a study and as our resources were not suffi- 
cient to provide the necessary equipment, further investigation 
in this field has been abandoned. Since, however, there are at 
present in the literature no data whatever concerning melting 
point diagrams of systems containing zirconia, our preliminary 
results on the system zirconia-silica seem worthy of publication, 
although they leave much to be desired in the way of both ac- 
curacy and completeness. 


2. Purification of Materials 


The silica employed was a pure quartz powder of the quality 
used in the manufacture of optical glass. 

The zirconia was obtained from a sample of zirconium hydroxide 
obtained from the Foote Mineral Company and having after 
ignition the following composition: 

' Received February 27, 1920. 
2 Based upon the thesis of Earl E. Libman submitted to the Graduate 


School of the University of Illinois in partial fulfillment of the requirements 
for the degree of Master of Science, January 1920. 
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Per cent 
99.17 
0.05 
0.06 
Fe.O3...... 0.71 

99 .99 


In order to remove the 0.7 per cent of iron from the material, 
it was treated with phosgene gas. To test the efficiency of this 
method it was first tried out in a sample of baddeleyite having the 


‘ following composition: ZrOs, 79.16; SiOs, 14.87; 2.31; 


TiOs, 1.79; and MnO, 1.76 per cent. The material was heated 
in a tube furnace at 300° C, while a current of COCl, was slowly 
passed through. Every two hours a sample Was taken out and 
analyzed for SiO, and Fe,O;. The results obtained are given 
in table 1. 


TABLE 1.—ILLUSTRATING THE EFFICIENCY OF THE PHOSGENE PROCESS 
FOR REMOVING IRON FROM ZIRCONIA 


Sample No. 1 No. 2 No. 3 No. 4 
Hours in COC, at 300° C 2 4 6 8 
oar 2.00 1.03 0.02 Tr. 


Qualitative tests showed fair amounts of both TiO, and MnO, 
still left in the material. 

The excellent results obtained above warranted the treatment 
of the specially purified material in the same manner. In this 
manner the last traces of iron were removed from the zirconia 
so that portions fused with sodium carbonate, dissolved in hy- 
drochloric acid, and tested with sulphocyanate gave no color- 
ation. 

3. Preparation of the Fusion Mixtures 


The melting temperatures of pure ZrO, and of seven mixtures 
of ZrO. and SiOs were investigated. The mixtures were made 
up in the following molecular proportions: 1 ZrO.1 SiO»; 
1 ZrOs.2 SiQe; 1 ZrOec.3 SiOe; 2 ZrO2.3 SiOz; 1 SiOs.2 ZrOs; 1 
Si02.3 ZrOs; and 2 SiO2.3 ZrOs. 
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The required amounts of ZrO. and SiO, were carefully weighed 
and ground together for four hours in an agate mortar. The 
well mixed powder was then fused in a graphite crucible in a 
small arc furnace and the extremely hard crystals reduced to a 
coarse powder in a hardened steel mortar. The mixture was 
next ground extremely fine in a hardened steel mortar, and the 
impalpable powder thus obtained was boiled for several hours 
with dilute HCl under a reflux condenser to remove any particles 
of iron which might have been introduced from the steel mortar. 
The powder was then removed from the acid by filtration with 
suction, using a Biichner funnel, and washed with cold water 
until the washings gave no coloration with KSCN. This grind- 
ing, fusion, regrinding, extracting with dilute HCl, and washing 
free from iron was repeated three times with each mixture. 

The final product was in each case a dark gray powder. The 
color was due to carbon either as such or in the form of carbide, 
and upon burning at a bright cherry red in a stream of oxygen 
gas the mixtures came from the furnace a pure snow white. 

A portion of each mixture was made into sticks in the following 
manner. A line of the powder was spilled on a carbon plate and 
shaped with two spatulas until it had a triangular section. This 
was then slowly passed under a thirty-ampere A. C. electric 
arc, which gave a stick fused on the upper side. The stick was 
then turned over so as to expose the unfused side, and again 
passed through the arc. The result was a well fused crystalline 
pencil of the material about two inches long and one-eighth inch 
in diameter. 

4. The Melting Point Apparatus 


The melting points of the sticks were determined by feeding 
them slowly into an oxyacetylene flame and noting with the aid 
of an optical pyrometer the temperature of the small droplets 
of fused material which formed at the tip of the stick. This 
procedure apparently did not produce the eutectic melt as would 
have resulted from a slower rate of heating, but gave instead 
a melt having the same composition as the stick, owing to the 
small region which was subjected to the high temperature. The 
spherical droplets obtained were not, however, analyzed as the 
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roughness of the method and of the temperature measurements 


hardly made it worth while. 
A diagram of the apparatus is shown in figure 1. The optical 
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pyrometer employed was a Leeds and Northrup instrument of 
the Holborn-Kurlbaum type calibrated for us ‘by the Bureau 
of Standards. The temperature readings could be duplicated 
to about + 100°. 


5. The Melting Point Data 


The melting points of the various mixtures secured in this way 
are shown in table 2 and the corresponding melting point diagram 
in figure 2. 

It will be noticed that the diagram shows the presence of a 
compound corresponding in composition to the natural mineral 
zircon and having the same melting point. 

A heavy black line is drawn in the figure separating the mix- 
tures on the SiQ. side from those on the ZrO, side. The mix- 
tures on the ZrO» side of this compound are obviously composed of 
ZrO, and ZrSiO,. These mixtures melted sharply and were 
very fluid, the drops forming readily and breaking away im 
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mediately. On examination after cooling, they were found to 
be perfect spheres, showing complete liquefaction. 

The mixtures on the SiO: side are obviously composed of SiO, 
and ZrSiO;. These fused with difficulty, the fused material did 
not fall off but hung down from the main stick in threads, and 
examination after cooling did not reveal the spherical form 
noticeable with the mixtures on the ZrO. side. It is evident 
that the method employed is applicable only to mixtures that 
do not possess too high a viscosity. For this reason no reliance 
can be placed on the data obtained here for mixtures containing 
excess of SiO.. The true melting points must evidently lie lower 
than those recorded. 


6. True Temperatures 

The temperatures given in table 2 and indicated on the right 
hand side of the diagram in figure 2 are “black body tempera- 
tures” that is, they represent the temperatures to which a “black 
body”’ would have to be heated in order to give the same py- 
rometer readings as those actually obtained. The true tempera- 
tures are probably considerably higher than those indicated by 
the pyrometer. 

In order to estimate the magnitude of the correction which 
should be applied in order to convert the observed readings into 
true temperatures, the melting points of CaO and of MgO were 
determined with the same apparatus, with the following results: 

CaO obs. m. p. 2370°, true m. p, 2570°, corr. 200° 
MgO obs. m. p. 2470°, true m. p. 2800°, corr. 330° 

By assuming a correction (250°) of the same order of magni 
tude for the mixtures used in this investigation, the “true tem- 
peratures’”’ shown on the left-hand side of the diagram in figure 
2 were obtained. They are perhaps correct within the accuracy 
of the data themselves. 


7. Conclusions 


From the diagram shown in figure 2 the following conclusions 
may be drawn: 

(1) For use as a refractory up to about 2550° the presence of 
silica as an “impurity” in zirconia is not necessarily detri- 
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mental since the fluxing action of this impurity can be elim- 
inated by adding enough more silica to bring its total content up 
to 33 per cent. 

While such a refractory will be nearly as resistant to high 
temperatures as the pure zirconia itself, its other physical and 
chemical properties will, of course, be those of zirconium silicate 
which for some purposes might make it a less desirable refractory 
than the oxide. So little is known concerning the properties of 
the silicate, however, that further comparison of the two materials 
is not possible at present. 

(2) The diagram also suggests that refractories of considerable 
strength might possibly be manufactured from powdered zircon 
bonded with a small quantity of a mixture of zirconium hydroxide 
and precipitated silica in molecular proportions and fired in an 
electric furnace. 

Summary 

1. The melting point of pure ZrO: is about 2700° C. 

2. The melting point of the natural mineral zircon is about 
2550° C. A mixture of ZrO, and SiO, in molecular proportions 
melts at the same temperature as the natural mineral. 

3. A eutectic between ZrO, and ZrSiO, occurs in the neighbor- 
hood of 2300° C. 

4. Iron may be completely removed from zirconia by heating 
it to 300° in a current of phosgene. 
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THE EFFECT OF THE SIZE OF GROG GRAIN INA 
TERRA COTTA BODY* 


By H. E. Davis 


In beginning a study of this kind, it was found profitable 
to refer to what work had already been done along this, or similar 
lines. Below is given a brief combined summary of the following 
references: ‘‘Notes on Action of Grog in Ceramic Bodies,” 
by S. Giesjbeck, Trans. Am. Ceram. Soc., Vol. 17. “Effect of 
Grog in a Fire Clay Body,” by Fulton and Montgomery, Trans. 
Am. Ceram. Soc., Vol. 17, and “Effect of Size of Grog in a 
Fire Clay Body,” by F. A. Kirkpatrick, Trans. Am. Ceram. Soc., 
Vol. 

Grog may be defined as burnt clay, or its burnt products in the 
ground state, coarse or fine, according to the use to which it is 
put. The principal functions of grog in a clay body are: . (1) 
To counteract both drying and burning shrinkage. (2) To de- 
crease plasticity. (3) To insure safer drying and burning. 

Previous studies, in general, working in all cases with refrac- 
tory fire-clays, have reached the following conclusions: (1) 
With increasing grog amount, water of plasticity, shrinkage, dry 
and burned strengths decrease. (2) With increasing grog amount, 
porosity and absorption increase. 

Kirkpatrick in his study (Trans. Am. Ceram. Soc., Vol. 19), 
keeping the amount constant, and varying the size, found 
practically the same results with increasing sizes as others found 
with increasing amount. 

In studying the effect of grog, which plays so important a part 
in all the cruder clay wares, there may be five variables—amount 
of grog, kind of grog, shape of grain, size of grog particle, and rela- 
tive proportion of sizes. In this study the size of particle has 
been the only one considered, all others remaining constant. 

The object of this study has been to determine the effects of 
various separate sizes of grog particle upon a terra cotta body with 

*Received February 27, 1920. 
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regards to raw and burned strength, dry and total linear shrinkage, 
water of plasticity, absorption of the burned body, smoothness of 
texture, and adaptability to taking a slip coating. 


Body Materials.—The material used for grog was broken 
saggers from an electrical porcelain plant, having been repeatedly 
fired to cone 12. The grog was ground in a dry pan and screened 
into various sizes with standard screens. The sizes of grog 
selected were: 10-16-mesh, 16-20-mesh, 20-30-mesh, 30-35- 
mesh, 35-48-mesh, 48-65-mesh, 65-100-mesh, and _ 1oo-dust. 
The clays used were Dogtown, N. J. sagger clay, a very soft red 
clay, burning to buff under good oxidizing conditions, and Zanes- 
ville stoneware clay, an extremely hard gray colored clay burning 
to a good buff. The clays were broken up in a set of rolls until 
the maximum size would probably pass a 6-mesh screen. 


Body Mixtures.—The bodies for the trials were made con- 
taining 40 per cent grog, 40 per cent Zanesville stoneware clay, 
and 20 per cent Dogtown sagger clay. This made eight bodies, 
and for purposes of comparison with conditions which probably 
would obtain in factory practice, a ninth body was made of the 
same proportions, the grog ingredient, however, containing all 
material passing a 10-mesh screen. For purposes of further com- 
parison, a few bars were made from each of the individual clays, 
containing no grog, and also a mixture of the two clays in the 
proportions used throughout. All bodies containing grog were 
first mixed with water by hand and worked a while in this manner. 
They were then run several times through a set of rolls, set suffi- 
ciently far apart so as to effect no crushing action upon the grog 
particles. After considerable hand wedging, the samples were 
hand pressed in a brass mold into bars 1 X 1'/s X 8 inches. 
Also flat pieces about 1 X 2!/2 X 5 inches were pressed in plaster 
molds and finished. The bars were used for shrinkage measure- 
ments, breaking strength and absorption; the flat pieces for sur- 
face texture and slip coating. A separate ball was made for 
determining the water of plasticity. 


Drying and Burning.—Eighteen bars were made from each 
body, except the 100 per cent clay bodies, of which only seven 
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bars each were made. Eight bars were taken from each set, 
air dried to constant weight, and then dried at 110° C to constant 
weight, while the remainder of the bars were burned. Four of the 
flat pieces were made and all were sprayed with a standard vit- 
reous slip of the following composition: Flint 20, Cornwall 
stone 45, English ball clay 10, and English china clay 25 per cent. 

The bars were placed in saggers, each sagger containing bars 
from every series, and a plaque of cone tips. These saggers, and 
those containing the slip coated trials, were burned in a small 
gas-fired test kiln. Unfortunately the burn resulted in a range of 
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practically four cones, the lowest being a little below cone 2, 
and the highest a little above cone 5. The temperatures in’ the 
four saggers used were as follows: Cone 1-2, cone 2 good, cone 
3, and cone 5-6. Since each sagger contained bars from every 
series, discrepancies in results, due to this temperature difference, 
were offset and the results are comparable, as all averages are 
based on figures extending throughout the range. Accurate 
account was kept, however, of the temperature to which each . 
bar was burned, and, as might be expected, a gradual increase 
in strength and decrease of absorption was noticed with in- 
creasing vitrification, but no appreciable difference in shrinkage. 
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Methods of Testing.—Dry Trials. The eight bars from each 
series, having been dried at 110 degrees C, were measured for 
linear shrinkage, and broken on a standard Riehle briquette 
breaking machine, equipped with a transverse breaking attach- 
ment designed at the U. S. Bureau of Mines. Bars were broken 
on a 5-inch span and the halves on a 3-inch span. The water of 
plasticity balls were also dried at 110 degrees C and reweighed to 
determine the loss. No bars were counted into the average in 
either dried or burned calculations, whose strength figured below 
70 per cent of the maximum. 


Burned Trials. The burned bars were measured for shrinkage 
in the same manner, and broken in the same machine on 5-inch 
and 3-inch spans, after adjusting the machine to accommodate 
the much greater load. Three pieces of broken bar, one from 
low, high and medium fire, were selected from each series for 
absorption trials. These were weighed and put into a pan of 
water. They soaked in cold water over forty hours and were then 
boiled for about two hours, and reweighed. 


Methods of Calculation.—(1) Per cent linear shrinkage was 
figured on the basis of the plastic or original length. 
(2) Per cent water of plasticity or tempering water = 


Plastic weight — dry weight “— 


dry weight 


(3) Modulus of rupture or transverse strength in pounds per 


square inch = 3 — where P = load in pounds, L = span in 
2 bd? 
inches, b = breadth of bar and d = depth. 
(4) Per cent absorption = 2 xX 100, where W = wet 


weight and D = dry weight. 
In order to make the reading of blue prints and tables easier, 
the bodies have been lettered according to the following system: 
S = 100 per cent Dogtown sagger clay body. 
Z = 100 per cent Zanesville stoneware body. 
M = 66°/; per cent of Z and 33'/s per cent of S. 
Body mixtures are as follows: 
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Dogtown Zanesville 
Grog Sagger clay clay 
Body Per cent Per cent Per cent 
A 40 10-16 mesh 20 40 
40 16-20 mesh 20 40 
ts 40 20-30 mesh 20 40 
D 40 30-35 mesh 20 40 
E 40 35-48 mesh 20 40 
F 40 48-65 mesh 20 40 
G 40 65-100 mesh 20 40 
H 40 100-dust 20 40 
J 40 10-dust 20 40 


SCREEN ANALYSIS OF J-GrRoG! 


(Per cents are per cents retained) 


10.50 —100 mesh........... 20.20 


Tables.—Tables 1 and 2 give the average figures in the various 
properties of the bodies based over the entire range of temperature, 
while tables 3 and 4 show the variation of strength and absorption 
due to increased vitrification. 


TABLE 1—Dry TRIALS 


Per cent Per cent Average modu- Maximum modu- 
water of dry linear lus of rupture lus of rupture 
Body plasticity shrinkage Ibs. per sq. in. Ibs. per sq. in 
100% S 33-4 7.56 223 250 
100% Z 17.9 4.75 175 200 
33'/3% 
662/3% 4 22.0 6.06 157 188 
A 20.37 3.1 79.2 92.5 
B 22.03 3.85 89.2 112 
Cc 22.60 4.4 124 145 
D 24.45 5.0 190 212 
E 23.46 4.36 160 173 
F 23.00 4-7 169 204 
G 22.20 4.7 135 161 
H 22.20 5.45 202 228 
J 20.8 4.06 138 159 


1 The base line of all curves, marked size of opening in millimeters, 
refers to the size of opening upon which the grog was retained and not the 
last size through which it passed. The sizes are taken from the Tyler Standard 
Screen Scale with the exception of the size 1.15 (16-mesh) and the size 0.580 
(30-mesh). 
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TABLE 2—BURNED TRIALS 


Per cent Average modu- Maximum modu- 
total linear lus of rupture lus of rupture Per cent 
Body shrinkage Ibs. per sq. in. Ibs. per sq. in. absorption 
100% S 17.25 4745 5400 7-55 
100% Z 8.06 2530 2720 8.7 
heey 10.06 3410 3900 8.25 
A 4.36 804 960 16.51 
B 5-14 960 1190 16.47 
* 6.4 1420 1670 16.53 
D 6.75 2330 2870 14.60 
E 6.72 2070 2520 15.5 
F 7.045 2100 2610 15.1 
_ G 6.375 1635 2020 15.32 
H 7.95 2815 3430 II.40 
J 6.0 1836 2170 14.50 
TABLE 3—STRENGTH AGAINST TEMPERATURE 
Strength Strength Strength Strength 
Body at cone 2— at cone 2 at cone 3 at cone 5+ 
A 705 764 826 805 
B gI1o 964 1000 1127 
Cc 1346 1441 1387 1537 
D 2253 2031 2338 2475 
E 1886 1956 2011 2210 
F 1939 1916 2157 2268 
G 1552 1485 1535 1721 
H 2551 2478 2770 2787 
J 1706 1752 1762 1817 
TABLE 4—ABSORPTION AGAINST TEMPERATURE 
Per cent Per cent Per cent 
absorption absorption absorption 
Body cone 2— cone 3 cone 5+ 
A 17.00 16.95 15.6 
B 16.70 16.70 16.0 
Cc 17.00 16.60 16.0 
D 14.9 14.5 14.3 
E 15.9 15.4 15.2 
F 15.1 15.60 14.6 
G 15.45 15.50 15.0 
H 11.60 12.00 10.60 
J 14.7 14.6 14.2 


Summary of Data 


1. Tempering Water versus Size of Grain.—Results show in- 
creasing water of plasticity with finer grog, up to a maximum at 
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D (30-35 mesh), and decreasing water of plasticity from this 
point to H (100-dust). 

The J (10-dust) body required less tempering water than all 
others with the exception of the coarsest grog body. 

The range throughout the series is 4.07 per cent, and the av- 
erage for the group is about 22.35 per cent. 


2. Dry Linear Shrinkage.—In general, shrinkage increases 
with fineness of grog grains throughout. There were two ex- 
ceptions to this conclusion, which should be checked before a 
definite statement can be made. The D body was abnormally 
high, and the E body slightly low. 

The range is 2.35 per cent and the average shrinkage is 4.43 
per cent. 


3. Dry Transverse Strength.—In general, results show an in- 
crease in strength with finer grain. There are two exceptions 
here also; D body, which is abnormally high, and G body, which 
is abnormally low. The strength of the 10-dust body is about 
an average of the entire series. 

The presence of coarse grog lowers very materially the strength 
of the mixture of clays alone, or the single clays. 


4. Total Linear Shrinkage.—The results show a very even 
tendency toward increased shrinkage with finer grains, dupli- 
cating the dry linear shrinkage curve. There was but one ex- 
ception here, the G body, which ran low. The position of the 
10-dust body in dry shrinkage is duplicated in total shrinkage. 
The presence of 40 per cent grog cut down the shrinkage of; the 
clay mixture alone by from 30 to nearly 50 per cent, depending 
upon the size of grog. 


5. Burned Transverse Strength.—The relative strengths of 
bodies in the dried state remains unchanged after burning. The 
relative position of the 10-dust body also remains practically 
constant. There is a considerable lowering in strength from 
the mixture of clays alone, down to even the strongest of grog 
mixtures. 


The range in strengths is from 804 to 2815, and the average is’ 


1767 pounds per square inch. The 10-dust body lies slightly 
above this average. 
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6. Burned Absorption.—The results show a general tendency 
toward decreased absorption with finer grain after passing the 
20-30 mesh body. There are two slight exceptions in this curve. 
The D body, and the F body, both of which fall slightly low. 
Absorption ranges from 11.40 to 16.53 per cent, or 5.13 per cent 
difference. The absorption of the raw clay mixture is greatly 
increased by the addition of 40 per cent grog. The average 
absorption is 15.10 per cent or an increase of 83 per cent over that 
of the raw clay mixture. 


Study of Slip-Coated Trials.—The bodies showing fine cracks 
and crow-footing were those containing the coarse grog, 10-16 
mesh, 16-20 mesh, 20-30 mesh, and the 1o-dust body, which may 
be'seen from the screen analysis to be a fairly coarse grog. All 
other bodies were of smooth, unbroken surface. As the bodies 
showing cracks are also the weaker bodies, we may safely conclude 
that strength and compactness, or freedom from cracks go hand 
in hand. Where strength can not readily be determined, this 
seems, from the above conclusion, like a very good indicator of 
comparative strengths of bodies. As an example, the 1o-dust 
body and the 30-35 mesh body may be compared. The 30-35 
mesh body showed no cracks and has a very high strength while 
the 10-dust body showed considerable cracking and was weaker in 
the breaking test. Although the fine cracks may be noticed in 
the uncovered body, the slip coating greatly emphasizes their 


presence. 
General Conclusions 


In drawing some general conclusions from the results of this 
research, it seems that to develop good strength, both burned and 
dry, the grog ingredient should contain a rather large amount 
of fine material as the coarser material cracks and thus weakens 
the body. Fine grog is also very desirable in a slip covered body, 
as by this means a close-fitting smooth surfaced vitreous coating 
may be obtained, which will stand up well under the strain of 
weathering. Further study is necessary, however, to determine 
the best means of proportioning fine and coarse material in the 
grog ingredient. 


NORTHWESTERN TERRA CoTTA COMPANY 
Cxrcaco, 
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Discussion 


Mr. R. L. CLARE: This paper should be of great advantage 
to all Terra Cotta Manufacturers in tracing the source of some 
of their difficulties, such as variation in shrinkage or cracking. 

They should realize from reading the results of this investiga- 
tion, the wide variations in the properties of the body that can 
occur from a change in the grog size only. If this one property 
of the grog could be properly controlled, a great improvement 
would be noted in the uniformity of the material produced. 


Notice—Furiher discussion of this subject is solicited. All communications should be 
sent to the Editor 
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THE ART OF POT MAKING! 


By O. GRAFTON 


The different methods and operations necessary in the manu- 
facture of a glass melting pot are so numerous that it is impossible 
to go into detail regarding them all, and this article will only 
touch on the important items. 

The most important factor in the manufacture of a clay pot 
is the proper selection of the clays of which the pot is to be made. 
Prior to the beginning of the war in 1914, and as far back as the 
writer can remember, we were all laboring under the false im- 
pression that good clay pots could not be made except when Ger- 
man clay was used. When the war started the importations of 
German clay were suddenly cut off, and pot manufacturers were 
compelled to substitute American clay for the German. The big 
mistake was made of attempting to substitute one single Ameri- 
can clay for the German. To date, it has not been the writer’s 
good fortune to discover a single American clay that is a perfect 
substitute for the German clay, but by blending three American 
clays, not only is a satisfactory substitute obtained, but in many 
cases a Clay superior to the German clay is produced. 


Mixing.—With the clay is added a proportion of calcined clay 
and pot shell from the old pots, from which the glass and vitrified 
parts have been carefully removed. As a large proportion of the 
old pot shell is used, the cleaner it is kept the better; and the glass 
manufacturers will aid materially in improving the quality of 
pots by keeping the pot shell as clean and as free from dirt as 
possible by providing suitable storage for the shell. 

The batch, consisting of proper proportions of clay and shell, 
is thoroughly mixed, slowly run into a mixer and water is added. 
After it leaves the mixer it drops into a pug mill and is again 
thoroughly mixed and worked and packed firmly together. 


Ageing Pits.—The batch is then carried to the ageing pits, 
where it is stored away to age for a period of twelve weeks. After 
1 Received February 27, 1920. 
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many years of experimenting with different periods of ageing, 
the writer has found that the advantage gained by ageing clay 
longer than twelve weeks is so little that it does not pay to carry 
the ageing to a greater length of time. The clay in the ageing 
pit is carefully covered with canvas, over which are placed heavy 
sacks and these are kept continually dampened throughout the 
period of ageing. (See figure 1.) 


Fic. 1.—Ageing pits. 


After the clay has reached its proper age, it is taken from 
the ageing pits and run through pug mills or wet-pans and is 
then given the final work of preparation—that of tramping it 
with the feet. 


Tramping Clay.—The advantage gained from tramping clay is 
that the clay tramper’s feet become as sensitive to the feel of 
the clay as the pot maker’s hands, and the clay tramper becomes 
as proficient in the work of getting the clay to the proper con- 
sistency as the potter would in wadding his clay for the potter’s 
wheel. (See figure 2). 


Starting a Bottom.—The first operation in the actual work 
in the making of the pot is the laying of the bottom. The bottom 
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of an average pot when dry is four and one-half inches thick. 
It is formed in four layers, each layer being about one and one- 
fourth inches thick. The first layer is laid lengthwise of the 
board, and the next layer crosses it at right angles, and then the 
next layer lengthwise and the next again crosses it at right angles. 
The method of laying by hand consists of taking a piece of clay 


Fic. 2.—Tramping clay. 


approximately 12 by 3 inches in diameter in the hands and throw- 
ing the weight of the body on the clay so it will spread out to the 
proper thickness. It requires about thirty of these rolls for each 
layer of the bottom. After the bottom is laid it is beaten off 
to the proper thickness and cut off to a pattern corresponding 
to the shape of the pot. 


Turning Bottoms.—The bottom is then turned over as shown 
in figure 3, and placed on the board on which the pot is to be 
built. The board is usually made of heavy timbers with two 
layers of 2 X 12-inch boards on top of the timbers, and faced with 
plaster of Paris. On top of the plaster of Paris a small por- 
tion of coarsely ground shell is thrown, which enables the pot 
to shrink or crawl in when drying. An average sized pot, say 
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44 inches wide by 58 inches long, will shrink one and one-half 
inches in width and two inches in length. Inasmuch as the 
bottom of the pot is not exposed to the air, it is necessary to use 
some other means to dry it. Steam lines run under the bottom 
boards are very effective; electric lights while being rather ex- 
pensive, are often used. The most effective method found by 


Fic. 3.—Turning the bottom of a glass pot. 


the writer has been the placing of a common burlap sack sewed 
up in a muslin envelope over the bottom of the pot. These 
sacks are changed several times a day and after being taken from 
the pots are placed in a dry room or over radiators to dry before 
being used again. 


Working Hand Courses.—After the pot has been cut off and 
the bevel edge is turned up, the pot maker is ready to put on what 
is known as the “‘filling in” spell. This working is usually 12 
inches in height and is worked with seven hand courses and five 
finger courses. The hand courses consist of working the clay 
on the pot with the ball of the hand with a downward motion. 
The pot maker is first supplied with rolls which are round pieces 
of clay about 2'/2; inches in diameter by 4 inches long. This is 
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worked against the bevel side that has been turned up, and the 
side of the pot is held in shape by the left hand, the right hand 
working the clay, the object being to spread the clay in about 
one-fourth inches in thickness. (See figure 4.) 


Fic. 4.—Working hand courses. 


In putting on the hand courses, first one is put on the inside 
and the next on the outside; the next on the inside and so on until 
the seven hand courses are all on, after which the pot is beaten 
up, the working being wedge shape at this point. 


Working Finger Courses.—The finger courses are next put on. 
This is the most difficult part of pot-making, and the pot maker 
who can not master the art of properly working the finger courses 
will never become an efficient pot maker. The working of the 
finger courses is just the reverse of the hand courses, which is a 
downward motion, while the working of the finger courses is an 
upward motion, and when the top of the stroke is reached with the 
right hand, the thumb on the left hand reaches over and breaks 
down the clay. (See figure 5.) The finger courses alternate, 
first on the inside and then on the outside, the same as in putting 
on the hand course. 
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After the pot has been filled in to a height of 12 inches, it is 
allowed to stand for several days until the clay has stiffened 
sufficiently to hold the second working, which consists of working 
about six inches of clay on top of the first spell with hand courses 
and finger courses the same as in filling in the pot. It is then 
allowed to stand for three or four days until the clay stiffens 
sufficiently to hold the next working. 


Fic. 5.—Working finger courses. 


Four workings of six inches each in addition to the filling in 
working, which is twelve inches high, are put on the pot at in- 
tervals of several days, allowing the pot sufficient time between 
each working to stiffen, which brings it to the proper height for 
turning the shoulder. 


Shoulder Working.—The shoulder working is put on in the 
same manner, except in finishing it is turned in to take the 
form the crown is to be and allowed to stiffen for about a week to 
enable the sides to dry out sufficiently to support the heavy 
weight of the crown. (See figure 6.) 


Beating Down Crown.—Various methods are used to crown 
in the pot. Some pot makers require two or three workings, 
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but the method followed by the writer is to use a little stiffer clay 
than has been used on the side of the pots, and to finish the crown 
in one working, by building the pot up to a foot or so higher than 
the pot will finish and then using a glass beater to beat it down 


Fic. 6.—Shoulder working. 


to the proper shape. No forms are used, as the air becoming 
compressed inside the pot will carry the weight of the crown. 
It looks easy, but requires considerable skill to properly beat 
down a crown without caving in the entire pot. (See figure 7.) 


Finishing.—After the pot has been finished, the hood is put on, 
and the pot mouth is cut out. The inside of the crown must then 
be trimmed off to the proper thickness and carefully smoothed. 
The usual method employed is to trim the clay off with trimming 
irons fastened to the end of sticks about the length of broom 
handles. The writer employs a boy of small stature, one who 
can slip through the opening in the pot mouth, and once he is 
inside the work of trimming and smoothing the crown can be 
quickly and accurately done. The hood is then carefully smoothed 
down, and the pot allowed to remain on the board several weeks, 
when it is thrown off and allowed to rest on the front part of the 
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bottom and on the hood; this enables the bottom to dry. After 
the bottom has dried sufficiently, the pot is stored in a warm 
room to become thoroughly dry before it is shipped. 


Fic. 7.—Beating down crown. 


Pot After Fifty-one Weeks’ Use.—Figure 8 shows a cross section 
of a pot after it had been in continuous operation for fifty-one 
weeks. If the condition of this pot was anything but what it is, 
one might say that it would be wrong for the wearing of the pot 
has been uniform as the thickness of the sides will show, and the 
interior does not show a pitted condition, but has worn down 
from the crown to the bottom. 


Pot Used for Opal.—Figure 9 shows that I might term the ideal 
condition in which a pot should leave the furnace. The original 
thickness of the sides of this pot was four and one-half inches, 
and there were seven melts of flint glass and forty-three melts 
of opal made in this pot. It was worn so thin that it was im- 
possible to take it from the furnace whole, and it broke into pieces. 
The sides of the pot and the bottom had worn to such an extent 
that in no place were they over two inches thick, and you will 
note that the pot was very smooth on the inside and free from 
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Fic. 8.—Pot after fifty-one weeks use. 


Fic. 9.—Pot used for opal glass. 
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holes. This pot was made from German clays. A later report 
from the same glass company, using the same opal batch and 
operating under the same conditions, gave a record of a pot made 
from all American clay of ninety-nine fillings of opal glass. 

CLay Pot Co. 

Muncie, IND. 
Discussion 

Mr. C. W. Berry: Mr. Grafton’s paper is a valued contri- 
bution to the subject of glass pot manufacture. It is especially 
interesting to learn that successful results have been secured 
with American clays, thus verifying the statements of other pot 
manufacturers and laboratories. 

The question of ageing clays is one of considerable interest 
and tests have shown that even twelve weeks ageing is not neces- 
sary in order to obtain satisfactory results. , 


Mr. C. W. CRUIKSHANK: In the European plate glass fac- 
tories the open pots are built up in wooden molds. The mold 
is placed on a bottom board and the workman throws in lumps 
of prepared clay until there is sufficient quantity to make the 
bottom and part of the sides of the pot. The pot maker then 
handles the clay on the bottom, forcing it gradually up the sides 
of the wooden mold, pounding and driving out the air and making 
the bottom homogenous. ‘There are two men to work alternately 
as the work is very hard. They keep pounding at the clay until 
it is brought about one-half way up the wooden mold, after 
which they throw in more clay against the sides with force and 
pound this into place. By this method a pot is finished in a day 
instead of building six pots up at the same time and finishing 
them up at the end of the week. 

The pots are placed to dry in small rooms which hold about 
twenty pots, which are kept at a temperature of about 75° for 
two or three weeks, then the temperature is increased to 90° or 
95°. The floors are heated by means of flues running under them 
which pass backwards and forwards under the floor. The heat 
is generated in a combustion furnace and after passing through 
the flues goes to the stack. Pots, if possible, are kept about 
nine months before being used. 


Notice—Further discussion of this subject is solicited. All communications should be 
sent to the Editor. 


A GLAZE STUDY INVOLVING SOME INTERESTING 
COLORS PRODUCED BY NICKEL OXIDE! 


By J. D. WHITMER 


The behavior of the different coloring oxides in various ceramic 
mixtures is always interesting and surprising results are fre- 
quently noted. Oxide of nickel is no exception in this respect. 
This study is the outcome of one of those accidental results 
which frequently come tu the attention of the ceramist, and 
which make his work so fascinating. 

In the transactions of our Society we find two references on 
the color effects produced by nickel oxide. In volume VI, page 
195, Geijsbeck, in a discussion, states that the following colors 
had been obtained from oxide of nickel: Violet, blue, green, 
yellow, red and brown. In volume XIV, in an article entitled 
“Colors Produced by Nickel Oxide in Ceramic Mixtures Contain- 
ing Zinc,’ Pence states he obtained blues and purples of varying 
hues. 

In my own experience, I have noted colors to which no ref- 
erence has been made, so far as I am aware, wz., grays. It was 
with the object of investigating the influence of various RO 
combinations on the production of these colors that this study 
was undertaken. 

Experimental 


The materials used in this work include the following: Eureka 
feldspar, Golding cornwall stone, English cliffstone whiting, 
precipitated barium carbonate, red seal oxide of zinc, calcined 
magnesite, white lead, oxide of nickel, calcined North Carolina 
kaolin, Granville flint. All of these were taken from the regular 
factory stock excepting the calcined magnesite, which was pur- 
chased from the Roessler & Hasslacher Chemical Company ex- 
pressly for this investigation. This was calculated as MgO. 
The oxide of nickel was a greenish colored powder obtained as a 


1 Received February 27, 1920. 


t 
1 
1 
t 
t 
i 
1 
l 
r 
1 
y 
‘4 


664 WHITMER—STUDY INVOLVING COLORS 


result of calcining the blue oxide. It was considered as NiO 
for the purposes of this study. 

The glaze chosen as the basis for this investigation was similar 
to the one used by Bryan in his study of the “Action of Chromium 
Oxide in Glazes Containing Zinc,’ volume X, of the Transactions 
of the A. C. S. Its molecular formula is: 

0.25 | 
.30 CaO 0.35 AlsOs 2.SiO2 
.45 BaO 

The K,O in these glazes was supplied by both feldspar and 
‘Cornwall stone in equivalents of 0.15 of the former and 0.10 
of the latter wherever the formula made this permissible. The 
reason for the use of stone rests on the fact that it reduces the 
amount of raw clay needed to satisfy the formula. In my ex- 
perience this reduction of the clay addition has been found bene- 
ficial in overcoming the tendency of glazes to draw on the porous 
wall-tile bisque. Inasmuch as there was no opportunity to 
have chemical analysis of the various materials made, it was 
deemed sufficient for the purpose of this study to use the formulas 
and combining weights for the various materials given in the 
Manual of Ceramic Calculations, published by the Society. 

The content of nickel oxide used was arbitrarily chosen at 
0.025 equivalent and was made as a straight addition to the glaze. 
Lack of time prevented the investigation of larger additions of 
the coloring oxide, although a preliminary trial indicated some 
interesting possibilities along that line. 

Four series of glazes were made to investigate the influence 
of the different RO oxides on the colors produced by nickel. 
‘The molecular formulas and batch weights of these glazes are 
given in table 1. In all series, the contents of Al,O; at 0.35 
equivalent and SiO, at 2.00 equivalent were maintained constant. 


Series 1. In this series, consisting of six glazes, the K,O and 
CaO were maintained constant at 0.25 and 0.30 equivalents re- 
spectively, while the BaO was replaced by ZnO in increments of 
0.05 equivalent up to 0.25 ZnO. This, in a measure, overlaps 
the work reported by Pence, but is included here in order to make 
comparisons easy and also to check in a way the results he ob- 


tained. 
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Series 2. Again using the base glaze as a starting point, and 
maintaining the K,O and CaO constant as in series 1, the BaO 
was replaced by MgO in increments of 0.05 equivalent up to 
0.20 MgO. This affords a direct comparison of the action of 
zine oxide and magnesium oxide. 


Series 3. Glaze 5. series 1, whose RO content consists of 
0.25 KO, 0.30 CaO, 0.25 BaO, 0.20 ZnO, was used as a basis 
for this series. 

In the first two members, the K,O, ZnO and BaO were main- 
tained constant while MgO was increased at the expense of the 
CaO; in the third member, another increase of MgO was made 
at the expense of 0.05 BaO. 


Series 4. Desiring to note the effect of PbO on such colors 
as might be produced in the above glazes, two glazes were made 
in which the K,O was replaced by PbO. The starting point for 
this series was glaze 4, series 3, whose RO content is 0.25 K,O, 
0.20 CaO, 0.20 BaO, 0.20 ZnO, 0.15 MgO. In order to construct 
these glazes it was necessary to reduce the spar and stone. This 
was done by reducing the stone to 0.05 equivalent, and the spar 
from 0.15 to 0.10 equivalent. 

Each glaze was weighed separately and ground in small ball 
mills. The glazes were then dipped on small wall tile (1'/2 by 
1'/p inches) care being taken to get as uniform a coating as pos- 
sible. ‘The trials were then placed in a sagger containing cones 
and fired with coal in a commercial downdraft kiln. Cone 4 was 
down flat and cone 5 just started in this fire. This heat treatment 
as indicated by the trials was hardly sufficient to mature those 
glazes of series 1 highest in BaO and those of series 2 where MgO 
represents BaO. Nevertheless the results show very clearly the 
colors developed by the various RO oxides. If time had per- 
mitted, these trials would have been refired to a temperature 
which would have brought them to maturity. 


Results 


Series 1. The color changes developed with the replacement 
of BaO by ZnO checks Pence’s results. The colors vary from a 
purplish brown in the low ZnO members to a bluish purple in 
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the higher Zn members. No strong blues were obtained, but 
Pence shows that this change comes with higher ZnO content 
than these glazes contain. His blues were obtained with from 
0.30 to 0.40 ZnO. 

Series 2. As before stated, this series is evidently immature, 
yet the action of MgO is easily discernible. From the purplish 
brown of glaze 1, a decided change to gray tones is distinguished 
with a small content of MgO. Those glazes higher in MgO 
become successively more gray until a neutral gray is reached 
with 0.15 and 0.20 equivalent. No particular difference in color 
is noted with increase of MgO from 0.15 to 0.20 equivalent. 

Series 3. The strong fluxing action of the ZnO is evidenced 
here as all glazes are well matured. Glaze 1, corresponding to 
glaze 5, series 1, is a purple with bluish tone. Glaze 2 is a mingled 
purple and gray. Glaze 3 is a nice blue gray somewhat like 
the French gray. Glaze 4 is a gray of greenish hue. The bluish 
tint in this series can no doubt be traced to the influence of the 
ZnO, which is known to produce bluish tints. 

Series 4. In this short series the action of PbO is observed. 
In both glazes the grays are of a decided yellowish tone due, 
no doubt, to influence of the PbO in producing browns. 


Conclusions 


In this study, we have demonstrated that grays are obtained 
from oxide of nickel in the presence of magnesium oxide. This 
is the point we are desirous of proving and in having done so we 
feel justified in presenting the results for your consideration. 


Notre.—On page 149, Vol. 14, 7rans. Am. Chem. Soc., Pence 
notes that the familiar nickel brown color was obtained in a glaze 
of the following composition: 

0.85 Pb O 2.0 SiOz 
K 0.20 Al:O; { 0.01 NiO 

In order to note the effect of larger amounts of oxide of nickel 
in a glaze of this type, the following experiment was made: Tak- 
ing the above glaze as a base, nickel oxide was added to it in 
percentages of its batch weight, beginning with 1% and increasing 
0.25% at a time up to and including 3%. The results were in- 
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teresting. With 1% oxide of nickel, the glaze was bright and of 
the familiar brown color, but with the next addition of oxide of 
nickel green flakes began to appear on the surface of the brown 
color. These green patches became larger and more numerous 
with increasing amounts of nickel until they completely covered 
the surface with a content of 3% nickel oxide, and we had a beau- 
tiful bright green semi-mat glaze. There seems to be no doubt 
that in this case the color is due to saturation of the glaze with 
nickel oxide. 


AMERICAN Encaustic Co 


ZANESVILLE, OHIO. 
DISCUSSION 


Mr. R. H. Minton: Everyone who has worked with mat 
glazes for tile, faience and terra cotta is familiar with the effect 
produced by either BaO or MgO upon colors which usually 
result in glazes with the RO composed of K,O, CaO and ZnO. 
Glazes which the writer has used commercially check the results 
obtained by Mr. Whitmer. A glaze of the following composition 
shows the effect of BaO in producing a blue green with NiO: 

0.20 BaO 
.15 K,O 
.25 CaO 0.35 1.6 SiO», 
.30 ZnO 
.19 NiO 

Another glaze of a very similar composition, containing BaO 
and ZnO, but with an addition of SnO:, will turn the color from 
a blue"green to a grey green. 


0.20 BaO 
-25 K,0 
.14 CaO 0.25 Al.O; 2.0 SiO, 
.35 ZnO | .1 SnO, 
.06 NiO 


The introduction of MgO at the expense of ZnO always gives 
the greyish tinge as shown by the following glaze, which develops 
a pale greyish green. 

0.30 
.35 CaO 
.15 BaO 0.40 Al,O; 2.25 SiO, 
.10 MgO 
.10 NiO 
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No doubt a higher content of MgO would produce a stronger 
shade of grey. 


AuTHOR’s CLOSURE: The discussion by Mr. Minton is in- 
teresting and in a measure confirms the conclusions presented 
in my paper. It further serves to emphasize the necessity for a 
complete presentation of the conditions under which results are 
obtained. 

In the glazes quoted by Minton, the content of nickel oxide is 
much higher than used in the glaze study under discussion. 
In all probability, this is the determining factor in producing the 
green colors which he reports. In none of the glazes quoted in 
my paper was there any color resembling green, although in a 
preliminary experiment on group 1, a content of NiO as high as 
0.05 equivalent was used. 

Calculating the batch weights for his glaze 1, we have the 
following: 39.4 barium carbonate, 83.4 feldspar, 25.0 whiting, 
24.3 oxide of zinc, 7.5 oxide of nickel, 51.6 clay, 18.0 flint; total, 
249.2. From these figures, we find that the nickel oxide con- 
tent is equivalent to 3% of the batch weight of the glaze. This 
is interesting in light of the results reported in the note to my 
paper, wherein 3% of nickel oxide added to an ordinary bright 
raw lead glaze gave a bright green color. The influence which 
varying amounts of the coloring oxide may have upon the devel- 
opment of the grey color would form the basis for an interesting 
investigation. 

Mr. Minton’s statement that the effect of BaO is to produce a 
blue-green with NiO is rather surprising. As already stated, 
I surmise that the green color is due to the high content of nickel 
oxide and Pence has presented data' which seems to demonstrate 
that the blue from nickel oxide is due to the influence of ZnO. 
I have many times noted the blue-green color, varying in intensity 
with the NiO content in glazes with no BaO and high in ZnO. 


1 Trans. Am. Chem. Soc. 14. 


Notice—Further discussion of this subject is solicited. All communications should be 
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NOTE ON THE MOTION OF THE STIRRERS USED IN 
OPTICAL GLASS MANUFACTURE ' 


By E. D. L. H. ADAMS 


The fact that the molten glass has to be stirred constitutes one 
of the greatest differences between the processes of manufacture 
of ordinary kinds of glass (plate, bottle, window, and so forth), 
and optical glass. This stirring is necessary because of the much 
higher degree of approach to complete homogeneity needed in 
optical glass. As thorough a mixing as possible must be effected 
if first grade glass is to be obtained. Fenner’ has given a full 
description of the practical details of the operation. 

The stirrers used are necessarily of a very simple nature as the 
high temperatures of the melting furnaces preclude any possibility 
of gear arrangements inside the furnaces themselves. In general 
the stirring is done by means of a clay rod attached at right angles 
to a water-cooled metal pole which enters the furnace through a 
small opening above the level of the top of the pot of melted glass. 
Figure 1 shows a type frequently used. 

In deciding on the type of motion to be used in driving the 
stirrer, and on the relations of the various parts of the mechanism 
to each other it is necessary to know the nature of the resultant 
motion of the stirrer itself, due to any given arrangement. This 
can often be done by constructing small models, but it is both 
valuable and instructive to have algebraic expressions for the 
final curves. Such equations often show the relations among the 
different variable quantities in a way that no models can. It is 
also difficult if not impossible to find from models the speed of the 
stirrer at any point; it is equally difficult to find its acceleration, 
on which depends the necessary driving force, at least to a large 
extent. These last quantities can readily be found algebraically. 

The pots containing the glass are circular, and it is therefore 
necessary that the motions of the ‘‘business end”’ of the stirrer 


1 Received February 27, 1920. 
2 Fenner, C. N., THis JOURNAL, 2, 125, 1919. 
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be roughly circular. In order to secure good mixing it would 
appear natural to suppose, however, that absolutely uniform 
circular motion of the stirrer would not be most efficient, as it 
would tend, at least when the melt is exceedingly liquid, to set 
up a rotation of the whole contents, a state not so conducive to 


mixing as a more turbulent motion would be. 


Fic. 1.—One type of stirring machine used in the production of optical glass. 


In the following pages we discuss, for two simple cases, the 
shape of the curve traced by the business end of the stirrer, 
the variation in the velocity of the stirrer at different parts of the 
curve, and the area of the curve traced in relation to the surface 
area of the glass in the pot. 

Case 1. (See figure 2.) The cold end B of the stirrer pole BD 
moves around a circle BB’. At C, a fixed point, the pole moves 
over a pulley or other arrangement. A is the center of the circle 
and the arm AB is driven around by a motor and gears at a uni- 
form speed. The motion of D is to be discussed. 
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~ If 6 be the angle between the pole BD and the fixed line AC, 
the position of D is fixed by the variable length CD and the angle 
6. Let r denote the radius of the circle, c the length AC, / the 


Fic. 2.—B represents the butt end of the pole and is constrained to move 
in a circle with center A. C marks the position of the pulley over which the 
pole slips. D is where the stirring rod is attacted and is the point whose mo- 
tion is under discussion. 


length of the pole and K the variable length CD. Elementary 
trigonometry shows 
R =1—c cos@ + vVr?—¢? sin? 6 

The double sign is due to the fact that to each angle there corre- 
spond two positions of D according as B is on the side of the circle 
next C or remote from C. If polar coérdinate paper is available, 
the value of R may be used directly to plot the curve resulting 
from given values of r,c and/. Otherwise let C be the origin and 
the extension of AC the X axis and it follows that the curve is 
given by 

x = cos 6{1—ccosé + Vr?—c? 

y = sin cos + Vr?—¢? sin? 6} 
In these expressions the values are taken for values of @ from 
4 = oto#@ = sin~'»/d and either both + signs or both — signs are 
used. It is much more convenient to use this form than the 
somewhat complicated relation between x and y got by the elimi- 
nation of 6. 

Figure 3 shows the curves drawn for various values of the con- 
stant involved. From these it is at once obvious that except 
when c is about equal to //2 the curve is not in the least circular. 
The broken circle around the middle curve is the circle which 
just touches it at three points. Its radius is 1.059 times the radius 
of the circle in which the other end of the stirrer moves. The 
area covered by this circle is about 10 per cent more than the 
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area of the figure. The mathematical details of the computations 
are omitted, as they serve no useful purpose here. 


Fig. 3.—The black dots represent the position of the pulley (C in Fig. 2) 
and the curves at the right hand represent the curves traced by the stirrer 
(D in Fig. 2) for different positions of the pulley. 


As the butt of the stirrer-pole moves round its circle with 
uniform speed J, the stirring rod moves with variable speed, the 
formula being rather involved. In the case] = 10,c = 5,7 = 1, 
the maximum speed is 3/2 V at F and the minimum is 2/3 V at 
H, while at T and 7’ the speed is equal to V. In general there 


are two places (given by sin 6 = r/d) where the speed equals V 
while the speeds at the points / and H are —— — V and 

respectively. 
c+r 
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Case 2. A second arrangement which may be used is shown in 
figure 4. This case differs from the previous one in the motion 
at C. At that point a pin is fixed to the stirrer pole and this pin 


Fic. .4.—B represents the butt end of the stirrer as before. C is a pin fixed 
in the pole but sliding in a slot along the axis as marked by the heavy line. 
The motion of D is discussed. 


moves in a slot along the line AX. In this case if x and y be the 
coérdinates of D parallel to AX and AY, @ the angle BAC, r 
the radius of the circle, /; the length BC and /, the length CD 


2 


It is more convenient to use this form for calculation than to 
eliminate 6 (although the elimination is simple) as that leads to 
an equation of the fourth degree. 

Figure 5 shows the form of curves obtained when r = 1 and /; and 
lp are 4 and 6, 5 and 5, 6 and 4, respectively, in the three cases. 

Except when /; is about equal to /2, the motion is far from circu- 
lar. Round the curve for /; = /. the circle is drawn which touches 
the curve at three points. This curve has a radius = 1.052. 
For this type of motion the areas of the curves described are 
easily evaluated, as they are obtained by multiplying the area of the 
circle, in which the butt moves, by /2/l];. In the case where 
/, = 1, the area of the curve therefore equals the area of the circle 
and is about 10 per cent less in area than a circle of radius 1.052. 

The speed of the motion is more uniform in this case than 
in the previous one. There are as before two places where the 
speed is equal to that in the circle, namely, the points where 
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cos # = o, 1. e., the points where the radius arm is at right angles 
to the line of centers. When /; = /, there are two other points 
of equal speed, namely, where sin 6 = o or the points where the 
radius arm coincides with the line of centers; in general the speed 
at these points = /)/l; X speed in circle. 


Fic. 5.—The heavy lines represent the slot in which C (fig. 4) moves. The 
curves at the right hand represent the curves traced by the stirrer (D in fig. 
4) for different positions of the pin (C) in the pole. 


It would seem that the last arrangement, with /; = J2, gives 
the most satisfactory results compatible with such simplicity of 
design. Ifa true circular motion of the business end were needed 
it would be a simple matter to have a cam made on the model of 
one of the curves and to cause the cold end to describe that figure 
instead of a circle. (The analysis of the problem would then be 
reversed and the business end would describe the circle.) This 
could be carried out with equal ease, using either type of arrange- 
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ment. It could also be carried out with different length ratios 
and this might be convenient for reasons connected with available 
space and the distance into the furnace which must be reached. 

Fenner in the paper cited stated that the maximum convenient 
radius of the butt circle was seven inches when pots were being 
used whose inside radius was certainly more than twelve and a 
half inches. In view of the discussion just given, even allowing 
an ample figure for the thickness of the stirrer, there should have 
been no danger of hitting the pot wall using at least a nine inch 
circle. At the same time he calculated the speed of the motion 
of the butt round its circle and took that as the speed of the stirrer 
through the glass. The formula developed from the path equa- 
tion given in this paper suggests that the maximum speed was 
about one-fifth greater than this, while the minimum was corre- 
spondingly less. 


GEOPHYSICAL LABORATORY 
CARNEGIE INSTITUTION OF WASHINGTON 
February 1920 


Notice—F urther discussion of this subject ts solicited All communications should be 
sent to the Editor 
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General 


The commercial application of electrical osmosis. J. S. HIGHFIELD, W. 
R. ORMANDY AND NorRTHALL. Pottery Gaz., 45, 775-777 (1920).—The addi- 
tion of a small amt. of alk. to a suspension of clay in water results in the sus- 
pension of clay particles in water while pyrites, mica, free silica and other 
impurities settle to the bottom. Fine particles which do not settle may be 
removed by the osmotic process. Bodies which remain in suspension and 
tend to move toward the cathode, require an electrolyte of an acid char- 
acter to bring about dispersion or peptization, but bodies which tend to move 
to the anode require an alk. electrolyte to cause dispersion. Osmosed fire- 
clays are entirely free from pyrites and goods made therefrom are not sub- 
ject to green stains when glazed. By the use of fine osmosed kaolin, chem. 
porcelain has been produced of the highest quality, the body being made of 
pure kaolin, which, owing to the fineness of the particles, completely vitrifies. 
There is also a better locking of the glaze to the body by fine sillimanite 
crystals, which form on firing and penetrate the glaze. In clays themselves, 
the extremely fine particles could be separated from the coarser. Another 
application is in the electro-osmotic filter press. The press consists of a 
series of chambers into which the suspension is fed under a head of 10 feet, 
sufficient to ensure a rapid filling of the chambers. The chambers are closed 
on both sides by filter cloths in the ordinary way, but the cloths are held in 
position by perforated or grooved metal, carbon or other conducting plates, 
one of these plates forming the cathode and the other the anode. An electric 
pressure of 20 to 100 volts, depending upon the substance, is necessary. 
In this press very fine material which would clog up the ordinary filter press, 
can be dewatered. H. Jackson stated that in using a well-known clay for 
a muffle he was only able to get 24 hours’ service from the same. By treating 
this clay by osmosis he made muffles from which he got 10-15 times the ser- 
vice. Ormandy stated that a muffle made of osmosed clay lasted 13 journeys 
whereas the muffles made of the same clay, not treated, would never last more 
than 3 journeys. With the finest English china clay which had been treated 
with 87 tons of water in order to wash 3 tons of clay, it was still possible to 
separate 7 per cent material from the clay. H. G. SCHURECRT. 


An efficient oil burner. W. J. Jones. Pottery Gaz., 45, 767 (1920).—A 
high pressure oil burner adapted for cheap fuel consisting of 50 per cent 
creosote and 50 per cent pitch is described. The fuel is kept in storage tanks 
where it is kept heated to 100° F. by means of steam coils. The storage 
tanks are about 10 feet above the burner and an air pressure of 60 lbs. is used. 
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The oil is introduced by means of a drip feed. An accumulator was resorted 
to in order to pass air through the burner, thus atomizing the oil. An annulus 
is on the front of the burner into which air is admitted at the same pressure. 
Around the face of the burner are serrations through which the air is passed 
in a solid ring, so as to prevent the atomized oil from spreading too quickly. 
With this burner a narrow stream of atomized oil and high pressure air pass 
well into the furnace. The results were so efficient that witha single burner 
of this type a furnace 15 X 8 feet, containing eight glass pots, could be kept 
at a constant flame temp. of 1500° C. The oil consumed was about 16.8 
gals. per hr. More complete combustion can be obtained by oil firing than 
with lump coal. H. G. SCHURECHT. 


PATENTS 


Dryer. WarREN B. Hutcuinson. U. S. 1,338,731, May 4, 1920. A 
rotary imperforated dryer having a screw feed for material therein, the screw 
being perforate for the passage of air, and means of forcing a drying medium 
through the screw and dryer in the opposite direction to the feed of the screw 


Process for drying materials. Hucu B. Lowpen. U. S. 1,339,771, May 
11, 1920. A method of mechanically drying materials consisting in deliver- 
ing the material upon hearth at one end, and advancing the material over 
the hearth toward the other end by repeatedly cleaving it in a substantially 
vertical direction and pushing it through a small part of the length of the 
hearth. 


Method for molding plastic materials. Dirk SHANsTRA. U.S. 1,340,452, 
May 18, 1920. A process of making balls from plastic material which con- 
sists in first bringing the material to an elongated ball shape on one mold and 
then finishing it to its spherical shape in another mold by pressure longitudi- 


nally of its major axis. 


Drying kiln. Ciirrorp A. CuTLerR. U. S. 1,341,884, June 1, 1920. A 
kiln having walls, a ceiling and false ceiling, a plurality of supports arranged 
above the floor, air intake in the ceiling, the false ceiling being formed, with 
air opening, means for regulating the openings in the false ceiling, means for 
providing a plurality of air blasts arranged in the space between the floor 
and the supports, and air exhaust duct opening near the bottom of the kiln 


Air-conditioning apparatus for drying-kilms. HERVEY N. ANDREWS 
U. S. 1,343,894, June 22, 1920. In a drying kiln, means for adding to the 
humidity of the air, means for taking moisture from the air, and synchronized 
means including a control element governed by the degree of humidity in 
the air for controlling both of the means. 

Drying plant. PrLADE Barpucci. U. S. 1,344,163, June 22, 1920. Ap- 


paratus for drying materials in a drying room, comprising a plurality of 
supports arranged longitudinally in the room, a ventilating device embodying 
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a casing having mouths in its walls facing the supports and ventilating means 
located in the casing and means for reciprocating the casing in the room along 
the supports, the ventilating means producing simultaneously draft air 
streams and blast air streams between the supports. 


Drying apparatus. S1jJTSE HERO MEINUIZEN. U. S. 1,344,241, June 24, 
1920. The apparatus comprises an open ended drying chamber, means for 
heating and simultaneously creating a draft through the chamber, a frame 
movable vertically within the drying chamber, trays carried by the frame, 
and receptacles supported by certain of the trays, the trays being arranged 
to direct the draft within the drying-chamber to the top of the receptacles. 

C. M. SAEGER. 


Whiteware and Porcelain 


Some pitfalls in body making. A. Heatn. Pottery Gaz., 45, 782-783 
(1920).—In selecting a ball clay the usual method is to mold a test piece and 
measure the contraction upon drying and after it has been fired. If the 
contraction is normal and the color as good as that of the clay being used 
the potter feels justified to use it. These tests are not sufficient. For ex- 
ample, ball clays vary in moisture content from 8-18 per cent which would 
have a bearing upon its value. Others contain carbon varying from 8-9 
per cent. Again some clays contain considerable sand. The correct way 
to test a ball clay is to test it for fineness by passing it through a fine screen, 
ignite it to determine its carbon content and analyze it to determine its 
chemical compn. Stone varies considerably in alks., the hard purple type 
contains 8 per cent, while the buff contains about 3.5 per cent. The sub- 
stitution of buff stone for the purple stone has caused considerable trouble. 
Flint is also a source of trouble, there being two varieties, boulder and chalky 
flint. By the introduction of lime into the body with chalky flint, crazing 
may occur. Greater accuracy in mixing is emphasized and weighing should 
be done to '/, oz. Owing to the expansion of flint upon calcination an 
excess would cause peeling. The use of measuring is inaccurate, since a 
variation of !/s inch may make a difference of 2!/2 per cent. For judging 
the fineness screens alone are not sufficiently accurate. Where Na2SiO; is used 
in casting the ap., fr. should be measured from time to time as this often 
varies. In making bone china one of the common faults is green china 
caused by an excess of clay. Since the range of compn. for good bone china 
body is often small, this trouble may be often traced to the fact that the clay 
in storage has dried considerably and consequently too much is added to the 
body. H. G. SCHURECHT. 


Recent achievements in pottery casting. By A MEMBER OF STAFF. Pot- 
tery Gaz., 45) 773-774 (1920).—Seven or eight yrs. ago A. Leonhardi of 
Schwepnitz, Saxony, used the casting process in connection with the manuf. 
of large glass pots. Dr. Weber also obtained a patent on an electrolytic 
process for casting glass pots, 28 inches deep and 24 inches in diameter, 
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which were cast in a mold constructed of plaster and iron. The time occu- 
pied for casting by this method was only 1 or 2 minutes. Until recently, 
however, British glass pot makers have looked askance at the casting process. 
Later B. J. Allen, of Stoke-on-Trent, developed a process of casting by 
vacuum and pressure, which promises to revolutionize the present system 
of hand manufacture. By the casting process it is possible to produce a 
glass pot of 36 inches in diameter in as many days as it now takes months 
by the hand-building process. On May 27, 1919, the first fireclay gas re- 
tort ever produced in England was exhibited. It had a diameter of 2 feet, 
4 inches, a thickness of 2 inches and a length of 5 feet. A two-piece plaster 
mold with a core was used. The molds which are about 3 inches thick, are 
reinforced by a casing of wood. The two parts when fitted together are 
held in place by an outer frame of wood bound with iron hoops. The mold 
is filled with a slip by means of funnels. After casting the ware is left 18 
hours, after which the core is removed and the outer niolds are taken off. 
H. G. SCHURECHT 


Glass 


The development of various types of glass. Part I. The interaction of 
silica with the oxides of sodium and potassium. Part II. The interaction of 
silica, lime and sodium oxide. Part III. The interaction of silica, lime and 
potassium oxide. Part IV. The interaction of silica, lime and the oxides of 
sodium and potassium. Part V. A comparison of the soda-lime-silica and 
the potash-lime-silica glasses. C.J. Peppie. J. Soc. Glass Technology 4, 
3-107 (1920).—The data summarized in these excellent papers are the re- 
sult chiefly of researches by the author during the past four years in connec- 
tion with the production of optical glass. A great mass of data is presented 
Conclusions regarding soda-silica glasses. Experiments with glasses con- 
taining 17 to 50 per cent soda showed: (1) with over 75 per cent silica 
and under 25 per cent soda required temperatures above 1300° C for their 
production; (2) glasses with less than 70 per cent silica and more than 30 
per cent soda all melted down below 900° C; (3) glasses with over 28 per cent 
soda were totally insoluble in H.O, indicating that no free silica molecules 
were present; (4) increasing soda increased pot attack; (5) glasses with 28 
to 40 per cent soda did not devitrify. Below 28 per cent soda, the silica 
tended to separate out, and above 40 per cent soda the crystallization of 
sodium silicates took place readily; (6) glasses with over 20 per cent soda 
weathered rapidly; (7) density increased with increase in soda, but above 
40 per cent the changes were small. The density of silica was found to be 
2.220 and of soda (NazO), 2.625; (8) the re ractive index increased with in- 
crease in soda, but the rate of increase fell more rapidly than in the case of 
density; (9) none of the soda-silica glasses would be of use for optical work. 
Low durability rules out all above 17 per cent soda and the low soda glasses 
easily become devitrified. Conclusions regarding potash-silica glasses. Ex- 
periments with 24 to 61 per cent potassa (K»O) showed: (1) Such glasses 
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are difficult to produce and can not be preserved except in a dry atmosphere, 
free from CO; (2) durability decreased and solubility increased with increase 
in potassa; (3) glasses with over 30 per cent potassa were totally soluble in 
water; (4) compared with equivalent soda glass it was noted that the potash 
glasses (a) were easier to melt; (b) showed less color, (c) were less durable, 
and (d) between 20 and 40 molecules per 100 of silica the potash glasses gave 
a higher index of refraction and greater total dispersion. This may be true 
for the whole series but the data were not obtained. Conclusions regarding 
soda-potash glasses. Experiments with glasses containing both soda and 
potash showed that properties were intermediate between those of soda and of 
potash glasses. Conclusions regarding soda-lime-silica glasses. Experiments 
were made with two series with molecular ratios of 100 SiOz, 40 Na,O, x CaO 
and 100 SiOz, 20 NasxO, x CaO. The results showed: (1) All glasses of 
both series could be melted at temperatures above 1300° and all showed 
attack on the pot; (2) increase in either lime or soda increased pot attack, 
the soda being more corrosive than the lime; (3) because of volatilization 
and pot attack large melts show higher index of refraction than small melts; 
(4) density increased with additions of either lime or soda, the lime showing 
greater increases per molecule added; (5) density increases per molecule of 
lime added were not constant. The increase was greatest with low soda and 
the effect lessened as the lime content increased. The lessening effect of 
increasing lime was greatest with high soda glasses; (6) refractive index 
increased with increases in lime or soda, more with lime than with soda, the 
rate of increase falling with high lime content. With high soda this fall in 
rate is greater than with low soda glasses; (7)* where molecular lime-silica 
ratio was the same, the glass with the higher soda content had the higher 
index and the higher total dispersion; (8) total dispersion increased with 
increases in lime or soda; (9) the dispersive reciprocal decreased continually 
as the index for the D line increased; (10) increasing lime or soda lengthened 
both ends of the spectrum, the blue more than the red, and the lengthening 
effect of lime was greater in the series with the lesser soda; (11) with over 
72 per cent SiO, there is a tendency to vitrify; (12) glass of this type with over 
10 per cent lime divitrifies easily if the soda is over 20 per cent. With soda 
under 15 per cent, the lime may be incr°ased up to 15 per cent before showing 
devitrification; (12) solubility in water increased with increases in soda and 
decreased with increases in silica or lime; (13) durability is therefore increased 
by adding lime or silica and lowered by adding soda; (14) all glasses with over 
15 per cent soda became dim on long exposure to air; (15) none of these 
straight soda-lime glasses is suitable for first-class optical work. They 
either are not durable or they divitrify too easily; (16) for jars, bottles, etc., 
a glass containing about 100 SiO», 20 Na,O, 20 CaO, is useful. Lime even 
up to 14 per cent is satisfactory. The modern tendency is to use too little 
lime; (17) glasses with over 16 per cent soda are not durable enough to warrant 
their use for food containers; (18) if soda is not above 15 per cent and silica 
is about 72 per cent there is practically no tendency to divitrify; (19) probably 
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the best batch of this type is sand, 720; soda ash, 260; limestone, 230 parts. 
If salt cake is used, substitute 350 parts for the 260 of soda ash and add char- 
coal or powdered coal, 1 part to every 20 of salt cake. Potash-lime-silica 
glasses. Series similar to the soda-lime-silica glasses were studied. The 
first series was based on 100 SiO», 40 K,O, x CaO and the second series on 
100 SiOz, 20 K20, x CaO. Conclusions: (1) All of the glasses can be melted 
above 1300° C; (2) all attacked pot clay; (3) density and index of refraction 
both increased with additions of lime or potassa (KO), lime having the 
greater effect per molecule added; (4) total dispersion increased with addi- 
tions of lime or potassa, the rate of increase being greater with the lower 
potassa content; (5) dispersive reciprocal was higher in the series with lower 
potassa and decreased with increasing lime or potassa; (6) with potassa above 
34 per cent devitrification took place readily; (7) solubility decreased with 
increase in lime or silica but increased rapidly with increases in potassa; 
(7) none of the glasses are good optical glasses. Soda-potash-lime-silica 
glasses. ‘Two series of glasses were made, 100 SiO», 20 Na2O, 20 KO, x CaO 
and 100 SiOe, 10 Na2xO, 10 KO, x CaO. Conclusions: (1) Density and re- 
fractive index increased with increase in lime or alkali, the effect of lime being 
greater per molecule added; (2) dispersive reciprocal was higher in the series 
with the lower alkali and decreased as lime or alkali increased; (3) in the 
first series glasses with over 9 per cent lime were easily devitrified; (4) in the 
second series lime could be increased to 13 per cent without devitrification ; 
(5) solubility in water decreased with increases in lime but increased rapidly 
with increases in alkali; (6) none of the glasses shows first-class durability 
but glasses about 100 SiO», 10 Na,O, 10 K2O, 20 CaO, might be used in optical 
instruments, especially if protected. The index for D line is about 1.25, and 
dispersive reciprocal about 59.4. The durability is about like Schott silicate 
crown No. 0.337. Comparison of the above types. The comparisons apply 
to glasses of the molecular type 100 SiOz, y R2O, x CaO, where R2O may be 
Na.,O or or equimolecular Na,O-K,O mixtures, y varying between 20 
and 40 molecules and x between 5 and 40 molecules. All comparisons are 
based on molecular ratios. Conclusions: (1) Density, refractive index 
and total dispersion is higher in the soda than in corresponding potassa 
glasses; (2) the soda glasses have the lower melting points; (3) devitrification 
was more easily induced in the soda than in the potassa glasses; (4) with high 
lime glasses increase in silica tended to prevent devitrification; (5) glasses 
which tended to deposit silica were improved by adding lime; durability 
of the soda glasses was better than that of the potassa glasses (from the 
standpoint of percentage weights the reverse is true); (6) no glass of the type 
100 SiOz, 40 RO, x CaO is of practical use, all being too soluble; (7) glasses 
of about 100 SiO», 20 R2O, 20 CaO are of value—all other glasses in the series 
are of little or no value on account of devitrification or failure in weathering; 
(8) this typical formula (which may be written 5 SiO», 1 ReO, 1 CaO), is 
believed to be better for lime-alkali-silica glasses than the Benrath formula, 
6 SiOz, 1 RO, 1 CaO so commonly used. C. H. Kerr. 
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A suggested improvement in the manufacture of glasshouse pots. C. W. 
Tuomas. J. Soc. Glass Technology 4, 107-111 (1920).—Covered pots might 
be made in two sections, top and bottom, and to obviate the possibility of an 
open joint, a cushion of asbestos rope may be fitted at the joint, each part 
being grooved to hold the rope. The author suggested this because of the 
success of a similar experiment at nearly as high a temperature in another 
industry. There the rope lasted seven years. The chief advantage of the 
two-section pot is in permitting tamping the interior surface to make it 
denser and tougher. C. H. Kerr. 


The optical properties of some lime-soda glasses. J. R. CLARKE AND 
W.E.S. Turner. J. Soc. Glass Technology 4, 111-5 (1920).—The series of 
glasses investigated ranged from 2 Na.O, 6 SiO. to Na,O, CaO, 6 SiO». Con- 
clusions: (1) The refractive index for the D line is practically an additive 
property of the composition; (2) replacing each o.1 molecule of soda by o.1 
molecule of lime increased the refractive index, on the average, by 0.0020; 
(3) there is very little change in total or partial dispersions or in dispersive 
reciprocal throughout the series; (4) the ultraviolet absorption band is fairly 
constant at about wave length 0.295 microns. The glasses are very trans- 
parent to ultraviolet light. C. H. Kerr. 


The thermal expansion of magnesia-containing glasses. S. ENGLISH AND 
W.E.S. Turner. J. Soc. Glass Technology, 4, 115-20 (1920).—Expansions 
were determined for a temperature range of 25-90° C. The glasses ranged 
from o to 9 per cent magnesia, from 24 to 12 per cent soda and from 74 to 
78 per cent silica. Coefficient of expansion is an additive property of the 
composition. Replacing soda by magnesia causes rapid lowering of ex- 
pansion. Magnesia is much more effective than lime in reducing expansion, 
but is not as abnormal in this respect as claimed by Schott. New factors, 
superior to the Schott factors, are given. 


Schott factors English and Turner 
0.8 0.05 X 3 


The Schott factors are for cubical expansion. The English and Turner 
factors are for linear expansion and therefore must be multiplied by 3 for 
comparison with the Schott figures. C. H. Kerr. 


The comparative effects of soda and potash in lead glass for table ware. 
F. W. HopkIn AnD W. E. S. Turner. J. Soc. Glass Technology, 4, 120-5 
(1920).—Three series of glasses were studied. 
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Series I Series IT Series IIT 

A D E F 
a ee 504 504 504 500 500 500 500 500 500 
Red Lead....... 224 224 330 330 330 330 330 330 330 
10 10 10 10 10 10 
Soda ash (95%). 144 72 ... 134 66 .. 134 67 
Sodium nitrate.. 42 21 ... 
Potassium nitrate ... 25 50 13. 25 13 25 


Conclusions: (1) The lead-soda glasses melt most readily and the lead- 
potash least readily; (2) the lead-soda-potash glasses, with equivalent pro- 
portions of soda and potash, fine more readily than either of the others; 
(3) the lead-potash glasses are the most viscous and the lead-soda the least; 
(4) color due to pot corrosion is worst with soda glasses and best with lead- 
potash; (5) the presence of about 2 parts of borax per 100 of sand makes lead 
glasses notably more durable; (6) a mixture of alkalies is preferable for all 
round purposes, and mixed alkali glasses are more durable than with either 
alkali alone. C. H. KERR. 


The density of soda-lime glasses. S. ENGLISH AND W. E. S. TURNER. 
J. Soc. Glass Technology, 4, 126-8 (1920).—Results as indicated in the table 
show that substituting lime for soda increases density. The Winkelman and 
Schott density factors used in calculating density are obviously too low and 


CaO Density observed Density calculated 
Glass No. Per cent at 20°C W. & S. factors 

1.57 .4384 3.383 
3.79 .4462 391 
4.54 .4507 .401 
ee 6.22 . 4602 419 
chee 10.40 .4850 429 
tn 11.63 4904 .431 
18.06 . 5866 523 
17.35 .5547 .490 

require revision. C. H. KERR. 


The preservation of glass furnace refractories by water-cooling. E. B. 
Curistmas. J. Soc. Glass Technology, 4, 128-38 (1920).—The Knox system 
is described. C. H. KErR. 
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PATENTS 


Cutting-off device for glass-drawing apparatus. Wui_tiamM E. STANDLEY. 
U. S. 1,338,109, April 27, 1920. A cooling and cutting-off device for glass 
cylinders, comprising an annular casting provided in its body with an annular 
gas conduit and a passage to receive a cooling medium to cool the glass that 
attaches to a drawing bait, the gas conduit being arranged to be attached to 
a gas supply and having a plurality of outlets for directing a series of gas 
jets against the periphery of the glass cylinder. 


Apparatus for delivering mold charges from glass-furnaces. Scotr DAvip- 
SON AND ALEXANDER L. ScHRAM. U. S. 1,338,214, April 27, 1920. The ap- 
paratus provided with a discharge orifice, through which molten glass may 
flow by the action of gravity, an imperforate plunger projecting into the 
furnace and adapted to completely close the upper end of the orifice, the 
peripheral portion of the lower face of the plunger, being flat and adapted 
to form a close joint with the upper end of the wall surrounding the discharge 
orifice, the plunger adapted on its downward stroke to assist the action of 
gravity in the flow of glass through the orifice, and on its upper stroke to re- 
tard the flow. 


Process and apparatus for the production of sheet-glass. GrorcEe B 
STaNTon. U.S. 1,338,261, April 27, 1920. The process consists in pouring 
the molten glass in a sheet of uniform thickness, moving a collecting medium 
downwardly past the point at which the glass is poured, whereby to collect 
by adherence to the said medium the first poured portion only of the sheet, 
and as the sheet is formed through hardening of the glass leading the sheet 
downwardly by the collecting medium, and subsequently disassociating 
the collecting medium from the sheet; also a container for molten glass arranged 
at one side to discharge the glass in a sheet of uniform thickness by pouring, 
means for adjusting the container to pour the molten glass therefrom, bait 
rods, and means for supporting and moving the bait rods downwardly past 
and in close proximity to the pouring side of the container. 


Glass shaping or blowing machine. ArtTHUR WiLzIN. U. S. 1,338,604, 
April 27, 1920. Ina suction head for glass blowing and molding machines, 
the combination with a neck mold, of a movable plunger adapted to co- 
operate therewith, a spring adapted to normally hold the plunger out of 
coéperative relation with the neck mold, a parison mold also adapted to 
coéperate with the neck mold, a pneumatic piston for moving the plunger 
into coéperative relation with the neck mold, the piston being actuated 
against the tension of a spring by the suction existing in the parison mold 
only during the latter part of the filling thereof, and means for adjusting the 
tension of the spring to determine the stage in the filling operation at which 
the plunger is moved into codéperative relation with the neck mold. 


Method of and apparatus for manufacturing glassware. Erick P. LINDAHL. 
U. S. 1,338,941, May 4, 1920. The combination of a carrier, blank supports 
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thereon, scoring means for the outer end of the blanks, supported by the 
blank supports, also heating means for the outer ends, and also chilling means 
for the outer ends, the heating means and chilling means positioned with 
relation to a carrier to cause coaction between outer ends and scoring means. 


Drawing glass sheets. Harry G. SLINGLUFF. U. S. 1,339,229, May 4, 
1920. A tank adapted to contain a body of molten glass, with a means at 
each side thereof for maintaining the position of the edge of a sheet of glass 
being drawn comprising a body of refractory material lying beneath the sur- 
face of the glass and provided on its upper side with a groove whose inner 
portion constitutes the locus of generation of the edge of sheet, and a chilling 
bar extending between said means. 


Glass drawing and cutting mechanism. IrRvinc W. CoLBuRN. U. S. 
1,340,262, May 25, 1920. Drawing a sheet of plastic glass, bending it and 
feeding it in a horizontal plane until it is cooled to a frangible state also with 
a mechanism for scoring a sheet of glass of coéperating means for fracturing 
the sheet along the scored line. 


Sand grading apparatus for glass grinding machinery. JoHN WILLIS. 
U. S. 1,342,038, June 1, 1920. The apparatus comprises a primary grader 
adapted to receive water and abrasive, a secondary grader consisting of a 
series of successively arranged partitioned compartments, a means for supply- 
ing sand and water from primary grader to the first compartment of the sec- 
ondary grader, including means to remove water and sand from compart- 
ments. 


Removing of glass from furnaces. ENoch T. FERNGREN. U.S. 1,342,042, 
June 1, 1920. The method consists in creating a directionally predetermined 
and constant flow of refined glass of homogeneous fluidity, maintaining the 
constancy of the fluidity in the glass and taking successive gathers from un- 
touched portions to the surface of flowing glass. 


Pressing-plunger mechanism for glass machine. WILLIAM J. MILLER. 
U. S. 1,342,056, June 1, 1920. The mechanism comprises a reciprocating 
member, a yoke mounted on the member and capable of rocking in relation 
thereto, grasping fingers pivotally attached to the yoke and depending below 
the member, resilient means for spreading said fingers apart, a pressing plunger 
impinging against the under surface of the member, also with a means for 
locking said fingers into engagement with sand pressing plunger. 


Glass-shaving apparatus. JAMES H. ALLAN. U. S. 1,342,080, June 1, 
1920. The apparatus comprises a buoyant ring member and a top stone 
above the ring member and contracting therewith, the superposed contacting 
faces of the top stone and ring member being provided with annular inter- 
engaging portions capable of retaining glass seal separated from the bath of 
molten glass, the contiguous faces being flared from the interengaging por- 
tions to the peripheries to permit the access of sufficient heat to the glass 
seal to maintain the glass in molten condition. 
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Glass annealing furnace. Maurice A. SmitH. U. S. 1,342,233, June 1, 
1920. A furnace with an annealing chamber inclosed with flues formed in 
sides and top around chamber with a series of checker-work chambers at 
the bottom of the furnace communicating with the flues, including opening 
for delivering air and gas to the checker-work chambers and a stack with 
which flue communicates. 


Reinforced glass and process of making the same. AEON FRANCOIS 
MascartT. U. S. 1,342,267, June 1, 1920. The process of making non- 
scatterable glass which comprises applying to a sheet of glass successively 
a solution of gelatin and a solution of cellulose material, at least one of the 
solutions containing a solvent which has a solvent action upon both the 
gelatin and the cellulose material. 


Laminated glass. MarsHaLL W. GLEASON. U. S. 1,342,282, June 1, 
1920. Glassware comprising a plurality of laminae one of which is a dis- 
tinctive color, while the others are of a neutral character as to color, but dif- 
ferent from each other. 


Blown glass vacuum brick. ALFrrep E. D’HaARLINGUE. U. S. 1,342,404, 
June 1, 1920. A blown glass brick of rectangular form having a tapered 
circular tenon at one end, a tapered circular pocket at its other end and having 
in its upper and lower walls longitudinally-extending mortar-receiving pockets 
that are relatively small in proportion to the contact surface between the 
upper and lower surfaces of abutting blocks, whereby a much larger amount 
of transparent surface is obtained than the surface covered by the mortar 


Apparatus for making sheet-glass. JoHn C. CrowLey. U. S. 1,342,533, 
June 8, 1920. A receptacle for containing a prepared mass of molten glass, 
means, including an endless metal belt carrier and two draft drains for draw- 
ing a continuous sheet of glass from the mass of glass in the receptacle, the 
metal belt carrier being the means for bending the sheet, the means for sup- 
porting and carrying the sheet and the means for flattening the sheet, the 
metal belt carrier continuously contracting the sheet of glass from the moment 
that the sheet starts to bend until it is sufficiently flattened and set for the 
lehr, gripping chains for holding under tension a desired vertical length of 
the sheet’s edge for maintaining a predetermined width of the sheet drawn, 
and means for heating a lateral portion of the bottom of the receptacle be- 
neath the sheet source. 


Machine for making hollow glass. Gustave A. Leman. U. S. 1,342,821, 
June 8, 1920. A machine comprising a vertically movable glass tube carrier 
and progressively operating means for heating the tube, drawing the tube 
to form a bulb and neck thereon, blowing the bulb, sealing the neck and 
tube and cutting the neck from the tube. 


Process for ladling glass. Harry F. HitNner. U. S. 1,342,960, June 8, 
1920. The process consists in dipping the glass from a body of molten glass 
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in a metal ladle so that the glass next to the ladle is chilled, forming a plastic 
skin or pocket, depositing the pocket with its content of molten glass in a re- 
ceptacle with the pocket intact and in contact with the walls of the recep- 
tacle and still carrying its content of molten glass, and drawing a glass article 
from.the molten glass in the pocket. 


Glass-discharging device. SypNEy L. Sears. U. S. 1,343,183, June 8, 
1920. A device consisting of a furnace having two superposed chambers 
having vertically alined glass outlets, the upper chamber having a glass 
inlet, and independent means for heating the two chambers. 


Toric-lens grinding machine. Rupo_pH H. Beck AND RUDOLPH J. BECK 
U. S. 1,343,492, June 15, 1920. Ina lens grinding machine a driving shaft, 
lens blocks rotated thereby, a yoke, posts on which said yoke is swingingly 
supparted, means to adjustably support the posts, grinding laps carried by 
the yoke, and means to operatively connect the yoke with the driving shaft 
to effect the oscillation of the yoke. 


Apparatus for supplying and grading abrasives to glass-grinding machines. 
James W. CRUIKSHANK. U. S. 1,343,710, June 15, 1920. This covers the 
combination of a collecting receptacle in position to receive the abradant 
material and water discharged from the grinding mechanism, the receptacle 
having at its intake portion a plurality of preliminary grading devices through 
which the material passes into the receptacle and which separate and deliver 
the coarser material into the receptacle, and a secondary grader arranged to 
receive a constant volume of flow from the preliminary grading devices. 


Supplying and grading sand to glass-grinding machines. James W 
CRUIKSHANK. U. S. 1,343,711, June 15, 1920. This describes an apparatus 
for supplying and grading abrading material to glass grinding machines by 
means of a series of grading pits. 


Method of manufacturing decorated articles of glass with colored figures 
in the glass mass. ALBERT AHLIN. U. S. 1,343,806, June 15, 1920. The 
method consists in etching figures upon a colored glass layer, applying thereon 
an outer layer of uncolored glass and fusing the contiguous surfaces together, 
thereby filling up the etching. 


Manufacturing ruby glass. Max Meru. U. S. 1,344,141, June 22, 1920 
The method consists in mixing with the ordinary transparent glass ingredients 
a suitable quantity of sulphate of antimony and oxide tartar. 

C. M. SAEGER 
Refractories 


Resistance of zirkite to slag corrosion. ANON. Min. Foote- Notes, May- 
June, 2-8 (1920).—The effect of different materials were tested in zirkite 
erucibles. It was found that zirkite withstands very well the following 
materials: (1) The more acid slags containing manganous and ferrous oxides, 
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such as bessemer converter slags, puddling furnace slags, etc.; (2) glass of 
various kinds; (3) cobalt-nickel speiss, and (4) ladle slags that are not basic. 
The following materials attack zirkite moderately: (1) Ladle slags which are 
basic; (2) iron oxide; (3) copper oxide; (4) portland cement, and (5) litharge. 
The following materials destroy zirkite crucibles rapidly: (1) Iron sulphide; 
(2) sodium carbonate; (3) sodium hydroxide, and (4) fluorspar or cryolite. 
The experiments showed one important limitation in the use of zirkite, namely, 
the presence of fluorides or fluorine vapors. These are very destructive, 
particularly fluorine or vapors of hydrofluoric acid. Such vapors cause a 
peculiar swelling and sponginess in bricks or crucibles. H. G. ScHURECHT. 


The corrosion of coke oven walls. H. V. THompson. Pottery Gaz., 45, 
770 (1920).—Highly aluminous clays developing a large proportion of silli- 
manite are much more resistant to salt attack than the ordinary fireclay 
brick. There seems to be possibilities in the use of aluminous fire-brick in 
the construction of coke ovens. The method of making silica brick greatly 
influence their serviceability in coke ovens. H. G. SCHURECHT. 


The analysis of zirconium minerals. H. V. THompson. Pottery Gaz., 
45, 767 (1920).—In the analysis of Zr ores two main difficulties are en- 
countered, namely, (1) raw Zr ores and products manufactured therefrom 
are not easily decompd., and (2) the separation of Al from Zr is not readily 
effected. It was decided to make use of the fact that after fusion with NaO,. 
and decomposition of the melt with water, the residue contains all Fe, Ti 
and Zr in the form of oxides, together with some of the SiO., while the whole 
of the Al and the remainder of the SiO, is contained in the filtrate. This 
process possesses the advantage that Zr and Al are automatically sepd. 
during the process of decomposing the sample. H. G. SCHURECHT. 


PATENTS 


Graphite articles and method of making same. Si_as C. LINBARGER. 
U. S. 1,339,266, May 4, 1920. Arefractory body containing graphite particles 
coated with a thin oxidation preventing film. 


Refractory cement. STraFrorp A. McMinn. U. S. 1,340,510, May 25, 
1920. A cement composition containing not less than 33 per cent and not 
more than 50 per cent of powdered glass, together with fireclay. 


Process of separating and extracting zirconium oxide (zirconia) from ores 
and minerals. JoHN GorDOoN. U. S. 1,340,888, May 25, 1920. The step 
in process of producing zirconia which consists in fusing minerals containing 
zirconium with a mixture of chloride and an oxide. 


Process of separating magnesium from dolomite. ARDoN M. MITCHELL. 
U. S. 1,340,905, May 25, 1920. The treatment of dolomite consisting in 
pulverizing the dolomite and mixing with it an alkaline hydroxide that does 
not react to form a compound with the calcium element. 
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Method of constructing one-piece fire-brick arch. Witutam A. A 
ScHAFFER. U. S. 1,341,077, May 25, 1920. The method consists in ar- 
ranging a bar or pipe through a boiler setting, anchoring the opposite ends 
of the bar or pipe in the walls of the boiler setting, then anchoring one end of a 
metallic sheet or plate in one of the walls of the boiler setting, supporting 
the opposite end of the sheet or plate upon the bar or pipe and then installing 
a mass of plastic fire-brick material upon said metallic sheet in the form of the 
desired arch. 


Refractory arch construction. ALFRED H. Witietr. U. S. 1,342,931, 
June 8, 1920. An arch construction for fire boxes comprising in combination, 
an arch tube, a refractory arch carried thereon, and an arch elevating brick, 
the brick having a tube engaging surface on one face and an arch-supporting 
surface and an arch abuttment on the opposite face. C. M. SAEGER 


Terra Cotta 


The influence of grog in admixture with clay. W.C.Hanpcock. Potter) 
Gaz., 45, 769-770 (1920).—Water of plasticity, shrinkage and tensile strength 
tests were made on neat clay and 80 clay mixed with 20 grog. The results 
with neat clay showed 18.5 per cent water, 5.4 per cent air shrinkage, 8.2 
per cent fire shrinkage, 120 lbs. per square inch tensile strength for the air 
dried clay and 980 lbs. per square inch for the fired clay. With the 80 clay 
20 grog mixtures the water of plasticity was 16.6 per cent, air shrinkage 
3.8 per cent, fire shrinkage 5.0 per cent, tensile strength of air dried body 
60 lbs. per square inch and tensile strength of fired body 400 lbs. per sq 
inch. H. G. SCHURECHT 


Enamels 
PATENTS 


Method for cooling enamel. STEFAN WEISTER. U. S. 1,340,353, May 
18, 1920. A method of comminuting enamel to retain its physical elasticity 
and also its color and to eliminate separate drying, consisting of heating 
enamel to form a molten mass and then discharging the molten mass in a 
stream and subjecting the stream to a jet of air moving with sufficient rapidity 
to separate the molten mass into small particles and blow the particles a 
sufficient distance to cool the same to such an extent that they will not ad- 
here together. C. M. SAEGER 


Brick and Tile 


Vertical fiber vitrified brick paving. C. R. Manpico. Clayworker, 73, 
700-705 (1920).—In making paving brick with anauger machine, the laminations 
are usually present parallel to the axis of the column. Many brick are cut 
so that the laminations are parallel to the pavément after they are laid, in 
which position they are not very resistant to traffic. C. E. Fuller developed 
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a brick in which the laminations are perpendicular to the pavement in which 
position the brick are more resistant to wear. In making these brick the 
column is cut across the 4!/: inch face. In firing there was a tendency for 
the ends to laminate. This defect was overcome by increasing the length 
of the die to 13'/2 inches and cutting 2'/2 inches from each side of the column 
before it went to the cutter. These brick are laid on their 4'/: inch. side 
and are made in inch, 3 inchand 4 inch depths. These brick were adopted 
as standard by the Western Paving Brick Manuf. Assoc. in 1912 and re- 
cently by the National Paving Brick Manuf. Assoc. H. G. ScHURECHT. 


PATENTS 


Mold for bricks and blocks. Stoyan V. Tsanorr. U. S. 1,338,468, 
April 27, 1920. A frame of three sides having guide flanges adapted to 
coéperate with another similar frame to form the fourth side of the mold. 


Apparatus for making bricks. HENRY W. B. Granam. U. S. 1,341,798, 
June 1, 1920. This machine is so designed as to pass a mold to be filled 
with brick mixture to be pressed and then discharged from the molds, which 
are used continuously. C. M. SAEGER. 


Abrasives 


Method of making abrasive structures. CHARLES W. Tuomas. U. S. 
1,338,598, April 27, 1920. The method consists in mixing abrasive grains 
with a temporary binder, and a permanent binder consisting exclusively 


of preshrunk vitreous material; firing the object at a temperature sufficient - 


to cause the permanent binder to flow, and cooling the object. 
C. M. SAEGER 


Cement and Lime 


Lime—its properties and uses. Cir. Bur. Standards, No. 30, 2nd edition. 
—This circular is intended to give general information as to what lime is, 
how it is made, and what it is used for. Lime is made by heating limestone 
under certain conditions. This lime, when treated with water, hydrates 
or slakes. If water is used in great excess, a paste results; but if the amount 
is properly regulated, the hydration yields a dry powder, which is cailed 
hydrated lime. Since natural limestones contain more or less magnesia, 
iron, silica, etc., the quality of the lime will depend to some extent upon the 
nature and amount of these foreign materials. It will also depend upon the 
way in which the stone is burned. As a material for building construction, 
hydrated lime is better adapted than quicklime because it eliminates labor 
usually required to do the slaking. It is used very largely as a brick mortar, 
as an ingredient in concrete and in the scratch and brown coats of plaster. 
A particular grade of hydrated lime, noted for its plasticity, is sold as finishing 
lime and is used for the white coat of plaster. Limestone, quicklime, and 
hydrated lime are used to a large extent as chemical reagents in the manufac- 
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ture of other materials. In some of these industries the quality of the lime 
is of minor importance. In others, the use of only one of the three forms of 
lime is satisfactory, and the quantity and kind of impurity which the lime 
may contain is definitely specified. Eighteen of the most important chemical 
industries that use lime are enumerated. Brief descriptions of these indus- 
tries are given, showing why and how they use lime, and the quality of lime 
which they require. A list of the tests of lime which are usually made in- 
cludes chemical analysis, rate of hydration, plasticity, sand carrying capacity, 
time of set, compressive strength, proportion of waste, and fineness. 
E. M. Harris. 


PATENTS 


Method of manufacturing simultaneously hydraulic cement and alkali from 
alkalifereus mineral substances and lime. ERNST WALDEMAR JUNGER. U. S. 
1,338,021, April 27, 1920. The method consists in heating a mixture of the 
substances by means of fuel to a temperature at which the carbonic acid is 
driven off, then completing the burning by means of electrically generated 
heat at a temperature at which the alkali is driven off and substantially 
without access of air, and separately collecting the alkali and the residue. 


Non-porous cement. FRANCES Davip MULLIGAN. U. S. 1,338,033, April 
27, 1920. A compound for water-proofing and strengthening cement com- 
prising a mixture of slaked lime and raw linseed oil in the proportion of 20 
ozs., by weight, of lime to 3 ozs., by weight, of oil which mixture is added 
to the cement. 


Cement. Davin W. Apamson. U. S. 1,338,117, April 27, 1920. A 
cement comprising calcined and comminuted gypsum and calcined alunite 
ores. 


Combined cement. Kari L. Torno BERKELEY. U. S. 1,342,360, June 
1, 1920. A cement comprising portland cement and dehydrated calcium 
sulphate and potassium sulphate. C. M. SAEGER. 


ACTIVITIES OF THE SOCIETY 


New Members Received During June 


Bonner, James M., Jr., Robinson. IIll., Assistant Manager, Zwermann Com- 


pany. 


Caruthers, Raymond G., Blandburg, Pa., Assistant to Superintendent, 


Harbison-Walker Refractories Company, Production Department. 


Dalton, Richard F., Long Island City, N. Y., President, New York Architec- 


tural Terra Cotta Company. 


Geer, Walter, Jr., Long Island City, N. Y., Vice-president, New York Archi- 


tectural Terra Cotta Company. 

Hawke, C. E., Niagara Falls, N. Y., Sales Manager, Refractory Depart- 
ment, The Carborundum Company. 

Hays, George H., Cleveland, Ohio, Assistant Manager, The Vitreous Enamel- 
ing Company. 

Kennedy, John H., 114 Hubbel St., Canandaigua, N. Y., Assistant Super- 
intendent, Lisk Manufacturing Company. 

Martin, Victor L., Washington Ave., Charleroi, Pa., Macbeth-Evans Glass 
Company. 

Wry, Thomas A., Lynn, Mass., General Electric Company. 


Foreign 


Gunn, James, 59 King Edward Ave., Toronto, Canada, Chemist, Canadian 
General Electric Company. 


Important Actions of the Board of Trustees 


July 13.—It was voted to authorize the Treasurer to invest 
$3,000 in the next issue of U. S. Treasury Certificates. 

July 13.—Mr. S. C. Linbarger, of the Carborundum Company, 
Niagara Falls, N. Y., was appointed chairman of the Committee 
on Sections and Divisions. 
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Melting Enamels In 
‘The Rotary Furnace. 


MELTING enamel in a brick oven is a slow, 
costly process. But in the U.S. Furnace a 


Capacities 700 Ibs. batch is turned out every two hours, easily and 
and 1200 Ibs. of 
ename) a heat. economically. 


‘The U. S. Furnace slowly rotates as the material 
melts. A white heat occurs in the melting 
chamber. ‘The fuel is oil or gas. ‘The rotary 
motion of the melting chamber produces a 
uniform and high grade enamel and the cost and 


labor is less. 


All colors of enamel or porcelain frit for structural 
or household wares can be smelted in the U. S. 


Furnace. 


Photographs, specifications and prices mailed 


promptly. 


U.S. SMELTING FURNACE Co. 
ILLINOIS 
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“HURRICANE” DRYERS 


Stove Rooms and Mangles 
for Clay and Porcelain Products 


Tunnel Truck Dryer with Trays 


Truck and 
Automatic Systems 


SAVE 
50-75% in Drying Time 
More than 50% of Floor 
Space 
Especially adapted for 


China Ware Terra Cotta 
Spark Plugs Glass Pots 
Sanitary Porcelain, Hollow Ware 


Electrical Porcelain, Face or 
Fire Brick 


The Philadelphia Drying Machinery Co. 


Main Office and Works 
Stockley St. above Westmoreland 


Philadelphia 


Boston Office 
53 State St. 


Zwermann Twin Tunnel Kiln 


Note Its Chief Advantages: 


First :—The first cost of this kiln com- 
pared with a single tunnel of the same 
capacity is considerably lower. It re- 
quires less brick, one-half of the buck 
stays, less space, and no side or return 


track. 


Second:—This twin tunnel kiln 
allows a greater utilization of the fuel 
than a single tunnel kiln, as the heat 
from cooling ware is used for water- 
smoking the incoming ware. 


Third :—This kiln allows an absolute 
and positive control of the firing zone, 
and in the firing zone a reducing or 
oxidizing condition can be maintained 


at will. 


Fourth:—The cooling of the ware 
as well as the water-smoking and 
pre-heating in this kiln are absolutely 
automatic. It is impossible to get 
the receiving end of the tunnel too 


hot. 


Fifth:—This kiln will save about 50% on labor and 
from 65% to 75% on fuel as compared with periodic 
kilns. Burning time is cut down by % to 4%. Where 
saggers are used, they will last twice as long. 


Carl H. Zwermann Robinson, IIl. 
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Save Fuel 
and Time 


By the use of Brown 
Pyrometers Ceramic 
Plants are saving from 10 to 
12 tons of coal and from 56to 
90 hours, per kiln, and increas- 
ing their percentage of ‘“‘firsts’’ 
21% Write for particulars today 
to The Browa Instrument Co., Phila- 
delphia, New York, Pittsburgh, Detroit, 
Chicago, €St. Louis, Denver, San Fran- 
cisco, Los Angeles or Montreal. 


rOown 


The World’s Standard Heat Meter 


$15.00 


per issue 


Could you do better 
by 
Circulars to reach 


over 


1400 readers? 


If You 
Have Faith in Your 
Prodacts, 
Advertise Them 


in the 


Journal 


= 
| 
| 
€ f | 
H 
“Bit =. 
\ 
& 
= 
a 
ate A 


4 JOURNAL OF THE 


Many ingenious devices used in the Ceramic 
industries are but slightly known—largely because 
they have not been advertised. 


The same is true of many excellent raw 
materials. 


Why should not many of our small Ceramic 
businesses become big enterprises? 


VITRO 
CHEMICALS 


SELENITE of SODIUM 
ARTIFICIAL CRYOLITE 


for white and opalescent glass 


SODIUM SILICO FLUORIDE 
UNDERGLAZE COLORS 


for high temperatures 


POTTERY GLAZES & ENAMELS 
The Vitro Mfg. Co. Pittsburgh, Pa. 
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The 
Roessler & Hasslacher 
Chemical Co. 


New York 


Manufacturers and Distributors 


of well known 


STANDARD, UNIFORM, 
RELIABLE, SUPERIOR 


CERAMIC MATERIALS 


The use of substitutes and cheaper 
grades are detrimental to the economical 


results in the manufacture of Ceramic 


Products whereas QUALITY should 


QUALITY 

be of Prime Importance. 

EADI! 

Branches 

MATERIAL 

Chicago Cleveland Cincinnati 
Boston Philadelphia Kansas City 

Bog New Orleans Trenton Akron 


RELIABILITY] San Francisco 
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Kilns Respond to Insulation 


Increased capacities, fewer rejection losses, more uniform temperatures and greater burning 
satisfaction result from 


insulation. It prevents heat penetration, confining temperatures at desired intensity to the 
interior of the kiln. Supplied in brick, block, powder and cements for every class of high 
temperature insulation. Write for Bulletin B-5-A 


CELITE PRODUCTS COMPANY 


NEW YORK, 11BROADWAY CLEVELAND, GUARDIAN BLOG ST.LOUIS, 1552 OLIVE STREET 
PHILADELPHIA, IBERTY BLOG DETROIT, BOOK BYILOING LOS ANGELES. VAN NVYS BLOG 
PITTSBURGH, OLIVER BLOG CHICAGO, MONADNOCK BLOG SAM FRANCISCO. MONADNOCK 


Quality Uniformity Experience 


Edgar QUALITY Clays 
REALLY washed—Highest percentage clay substance 


Brands Produced by 
Edgar Florida Kaolin-...._.-__.-____- Edgar Plastic Kaolin Co. 
Edgar Georgia Paper Clay and Kaolin. __.Edgar Brothers Co. 
Lake County Florida Clay__...._-_---- Lake County Clay Co. 
One Management— Office, Metuchen, N. J. 
SS — 


New York State School of 
Clay-Working and Ceramics 
ALFRED, N. Y. 


Courses in Ceramic Engineering 


and Applied Arts 


TUITION FREE 


Opportunities for graduates are 
numerous and attractive 


Write for Catalog 


Charles F. Binns, Director. 
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Pyrometersumiu 
Excel in Service 


PYROMETER SERVICE means accuracy, durability, adapt- 
ability, and freedom from those annoyances such as constant 
checking, sticking of the pointer, poor records, variations due 
to “cold end’ temperatures, variations due to temperature 
coefficient in the instruments, line resistance errors, etc. 


Why Engelhard Pyrometers excel in service is because they 
are “made right.’’ Heavy thermo-couples guaranteed inter- 
changeable within 3° C. Protecting tubes that stand up. In- 
struments of exceptionally high resistance as accurate as lab- 
oratory standards. Absolutely frictionless, built to stand abuse. 


INVESTIGATE 


Charles Engelhard 


30 Church Street New York, N. Y. 
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Have you considered? 


Every ‘Proctor’ Dryer is built as though the whole 
reputation of Proctor & Schwartz, Inc., depends on its 
individual excellence. Every operation, every detail, 
is part of one great plan, which has for its ultimate 
object the realization of every legitimate economy, and 
the nearest possible approach to perfection in drying 
the customer's product. 


PROCTOR AND SCHWARTZ, INc. 


Formerly Phila. Textile Mach. Co. 
Philadelphia Pa. 


tor 


102 


American Nine Foot Dry Pan 


Here's one of our famous line of pans. They 
are built to handle a lot of clay and they do 
it. Nothing shoddy about this pan, that’s 
why it makes good and works steadily without 
trouble. Get our pan printed matter. We 
surely have a pan to do your work better and 
with less trouble and expense than you are 
now doing it. Let us prove it. 


The American Clay Machinery Co. 
Bucyrus, O. 


J. T. BRAMLETT 


HIGH GRADE 
PLASTIC FIRE CLAY 


A Bonding Material Suitable for Crucibles, Glass Pots, Etc. 
Sold Direct to Consumer 


ENID, MISSISSIPPI 
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You Can’t Substitute 
Where Service Is Essential 


USE 


Zirconium Silicate 


Refined 
FOR 


Spark Plugs 


AND 
High Tension Insulators 


ZIRCON 


Crucibles, Stirrers, Saggers 
AND ALL 


High Duty Refractories 


BUCKMAN & PRITCHARD, INC. 
Miners & Manufacturers 


Mineral City, Florida 94 Fulton St., N. Y. 
Cable Address, ‘‘Manchard,’’ New York 
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The margin of profit in many indusitles largely 
depends upon the efficiency, dependability, and 
low upkeep cost of machinery used 


in 
try or pumps. An 
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Motor driving 
batiery supply 
gugar mill, 


General 
Com 


General Offi 
Schenectady. NY 


Electrically d driven pumps 


raise the margin 


| ed costs receive careful scrutiny in the 
economical management of many industrial 


Consideration of the most satisfactory 


Properties. 
solution of the varied problems involved leads to 


electric drive in which G-E Motors and attending 
equipment are specified. 
Pumping stations, mills, mines) textile factories, 


* chemical plants, irrigation developments — aii 


have presented diversified requirements in adopt- 
ing electric pump drive, 


‘The capacity of the pump manufacturer to p’o- 


duce particularized installations has been insti- 
tuted by the specialized efforts of G-E engineers, 
co-operating with him, 
eps. this equipment and co-operative service 
meral Electric Company through your 
ba is to combine the greatest efficiency 
and dependability in the application of electric 
power to your pumps. 


Electric 
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OFFICERS, 1918-1919 


President 


Homer F. Staley......... 6 ....Washington, D. C. 
Vice-President 

A. F. Greaves-Walker.. Baltimore, Md 
Secretary 

Charles F. Binns....... Alfred, New York 
Treasurer 

R. K. Hursh Urbana, Illinois 
Trustees 


The four above-named officers and 
Adolph E. Hottinger, term expires 1919 
Earl T. Montgomery, term expires 1920 
R. D. Landrum, term expires 1921. 
George H. Brown, Retiring President. 


OFFICERS OF LOCAL SECTIONS, 1918-1919 


Northern Ohio Section 
E. P. Poste, Chairman Bryan A. Rice, Secretary 
R. D. Landrum, Councilor 
St. Louis Section 
H. A. Wheeler, Chairman Gail R. Truman, Secretar) 
D. T. Farnham, Councilor 
New England Section 
W. H. Grueby, Chairman C. J. Hudson, Secretary 
C. H. Kerr, Councilor 
Central Ohio Section 
F. K. Pence, Chairman John M. Morton, Secretary 
A. S. Watts, Councilor 
Chicago Section 
W. D. Gates, Chairman Fred B. Ortman, Secretary 
C. W. Parmelee, Councilor 
New York State Section 


L. E. Barringer, Chairman J. B. Shaw, Secretary 
C. F. Binns, Councilor 


R. R. Hice, Chairman 
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THE 
Pittsburgh District Section 


F. H. Riddle, Secretary 
F. W. Walker, Sr., Councilor 


COMMITTEES, 1918-1919 


Committee on Publications 


L. E 
G. H. Brown, 


Editor 


. Barringer, Chairman 


H. Ries 
A. V. Bleininger 
E. W. Tillotson 


War Service Committee 


A. F. Greaves-Walker, Chairman R. H. Minton 

A. V. Bleininger C. F. Binns 

L. E. Barringer E. W. Washburn 
A. S. Watts R. T. Stull 

C. H. Kerr R. D. Landrum 


Committee on Membership 


R. C. Purdy, Chairman R. H. Minton 
R. D. Landrum R. D. Hatton 
R. L. Clare F. H. Riddle 
F. B. Ortman F. K. Pence 
T. H. Sant J. B. Shaw 
Committee on Standards 
M. F. Beecher, Chairman C. F. Binns 
C. H. Kerr H. Wilson 
J. B. Shaw R. K. Hursh 
E. P. Poste F. A. Kirkpatrick 
E. E. F. Creighton C. B. Harrop 
C. W. Berry G. H. Brown 
F. H. Riddle R. T. Stull 
R. M. Howe 
Committee on Codperation 
C. H. Kerr, Chairman E. Hart 
G. E. Barton F. R. Henry 
W. E. Emley D. F. Riess 
J. P. B. Fiske K. Seaver 
W. D. Gates C. L. Sebring 
C. T. Harris F. W. Walker, Sr. 
Committee on Rules 
C. W. Parmelee, Chairman S. G. Burt 
A. S. Watts A. F. Greaves-Walker 
F. H. Riddle 
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Committee on Local and Student Sections 


R. R. Hice, Chairman F. K. Pence 
W. D. Gates H. A. Wheeler 
M. E. Gregory 

Committee on Chemical Exposition 
L. E. Barringer, Chairman R. D. Landrum 
R. C. Purdy H. Schmidt 
C. H. Kerr A. Staudt 
K. Seaver H. Ries 
C. F. Binns R. T. Stull 
P. H. Swalm R. H. Minton 
F. B. Ortman 

Committee on Papers and Programs 
R. H. Minton, Chairman A. E. Williams 
A. A. Klein C. E. Jackson 
R. T. Stull W. E. Emley 
P. H. Bates E. T. Montgomery 
E. P. Poste D. T. Farnham 

Committee on Summer Session 

F. K. Pence, Chairman E. Ogden 
C. W. Berry R. D. Landrum 
C. D. Fraunfelter J. W. Sanders 


REPORT OF THE BOARD OF TRUSTEES, 1918-1919 


The Board has found the past year to be one of strenuous activities. It 
was determined at the outset that each member of the Board should assume 
a more direct share in the affairs of the Society than had ever before been the 
case. In order to give effect to this policy it was, of course, necessary to 
conduct an unusual amount of correspondence and the expenditure upon 
postage and telegrams has been much larger than in former years. In this 
connection it may be of interest to note that 36 motions were voted upon by 
the Board, by mail and wire, in addition to numerous discussions which did 
not come to a vote. There has also been a large accession of members, to 
every one of whom, upon entrance, a personal letter has been written. The 
Board believes that this policy is justified and expects that it will be con- 
tinued. The work of the Standing Committees is a new development and, 
while the results of this work have been most important and reflect great 
credit upon the personnel, the work of the Board and of the Secretary’s 
office has been greatly increased. These Committees as well as the Sections 
and Branches are rendering their own reports so that the Board will not do 
more than express appreciation of the devotion and enthusiasm of the workers 

An important step has been taken in the formation of seven professional 
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divisions—Glass, Enamel, Pottery and Porcelain, Refractories, Brick and 
Tile, Terra Cotta and Faience, Abrasives. A chairman has been appointed 
for each division, with the power to select his own committee. It is expected 
that much practical benefit to the different phases of the industry will result 
from this action. 

At the Fourth National Exposition of Chemical Industries held in New 
York in September, the Society secured space, and also was instrumental in 
the assembling of the ceramic interests in one section. The Society booth 
was visited by a considerable number of members and other persons. 

The publication of the monthly Journal, taking the place of the annual 
volume of Transactions, has increased the interest in the work of the Society 
and has met with general approval. The necessary monthly revision of the 
mailing list has involved additional labor but this has been successfully 
carried through. 

The revenue made available by additional income has not been allowed 
to lie idle. The Board authorized the Treasurer to invest $3000 in the Fourth 
Liberty Loan and $2000 in U. S. Treasury Certificates. 

The membership has passed the thousand mark, and especially gratifying 
is the accession of forty-four Contributing Members, representing a financial 
gain of $1100, a result which is due to the personal work of members, some 
of whom achieved a really phenomenal success in the matter 


Financial Statement 


YEAR ENDING FEBRUARY I, I919 


RECEIPTS 
forward, Feb. 1, 1618... $ 3,103.80 
Dues and fees (Active and Associate)......... 5,498.42 
Credit, Section Q (1918 Annua) Meeting).................. ‘ 40.00 
Sale of Seger’s ‘‘Collected Writings’’....... 75.00 


DISBURSEMENTS 


Accounts standing over, printing, €tC....... 168.50 
1918 Annual Meeting expense............. 419.20 
Publishing 8 numbers of Journal..... 2,878.61 


$14,317.31 
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Printing “Directory of Dealers’’. 130.50 
Chemical Exposition expense.... 100.00 
Binding volumes in cloth........... 84.35 
Storage and handling volumes... . 75.69 
Seger’s ‘‘Collected Writings’’... . 72.66 
Committee supplies, ete........... 287.31 
Secretary’s traveling expenses... . 147.90 
Editor's office expense.............. 157.27 
President's office expense.......... 42.85 
Postage, Treasurer............... 3.00 
Membership dues, N. F. P. A..... : 30.00 
Secretary's office expense.............. 520.38 
1919 Annual 25.00 
Investment in 4th L 3,000.00 
Investment in U. S. Treasury Certificates : 2,000.00 
Bank charges for exchange and lost check , 5.52 


Balance on hand Bad ; 1,801.17 


Membership 
MEMBERSHIP, FEBRUARY 1, 1918. 

Honorary members... .. 4 
Life members........ ; I 
Active members, foreign.... . as 9 
Associate members, resident. ... 568 
Contributing members..... 33 


MEMBERSHIP, JANUARY I, 1919. 


Honorary members........ 4 
Life members........ 2 
Active members, 100 
Active members, tention... 11 
Associate members, resident. . 722 
Associate members, foreign. . . ny 
Contributing members....... 73 


Cuas. F. Binns, Secretary 


$12,516.14 
$14,317.31 


“In Memoriam’ 1918=1919 


C. W. Hathaway A. L. Jensen 
B. F. King Owen Carter 
H. J. Lundgren W. A. Kemp 


John Shanks 


REPORTS OF LOCAL SECTIONS, 1918-1919 


Northern Ohio Section 


Following the appointment of the organizing leaders for the 
various local sections of the Society an organization meeting 
for the Northern Ohio District was called for Dec. 10, 1917, in 
Cleveland. The business features of the meeting included the 
election of temporary officers and the preparation of an applica- 
tion for a charter for the Northern Ohio Section. 

“At the next meeting held in Toledo the charter was presented 
to the Section by Prof. C. W. Parmelee. The following officers 
were elected: Chairman, E. P. Poste, Elyria, Ohio; Secretary- 
Treasurer, B. A. Rice, Elyria, Ohio; Councilor, R. D. Landrum, 
Cleveland, Ohio. 

Two subsequent meetings have been held, at which a set of 
by-laws were discussed and adopted. They call for meetings 
the first Monday in April, June, October and December. The 
above officers were re-elected for the year 1919. 

The meetings took place in the afternoon and evening, and 
two of the evening meetings were joint meetings with the Cleve- 
land Section of the American Chemical Society, for which we 
furnished speakers, Mr. A. A. Klein and Dr. E. W. Washburn. 

In general the activities of the Section may be summarized as 


follows: 


Through the activities of the Section several new memberships 
have been obtained, and an effort to obtain contributing member- 
ships has been partially successful. 

Respectfully submitted, 
EMERSON P. Poste, Chairman. 
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St. Louis Section 

A meeting of the St. Louis Local Section was held at the Wash- 
ington Hotel, St. Louis, on January 24, 1919. The following 
officers were elected: Chas. W. Berry, Chairman; Gail R. 
Truman, Secretary; Dwight T. Farnham, Councilor. A gain of 
eight new members during the year was reported. 

Informal discussion brought out the fact that the St. Louis 
Section had a very great opportunity for growth and advancement. 

R. Secretary. 


New England Section 

Organization.—The New England Section was organized 
December 14, 1917, at Worcester, Mass. Officers were elected 
and plans for future meetings were discussed. 

Meetings.—Four meetings have been held and the places, dates 
and attendance are here recorded: 

First meeting at Norton Co., Worcester, Mass., December 14, 
1917, about 15 attending. 

Second meeting at Boston City Club, Boston, Mass., April 13, 
1918, about 21 attending. 

Third meeting at Engineers Club, Boston, Mass., May 18, 1918, 
about 24 attending. 

Fourth meeting at Boston City Club, Boston, Mass., Jan. 11, 
1919, about 20 attending. 

The regular procedure at each meeting is to have dinner to- 
gether at 7 o’clock and the program follows at about 8 o’clock. 
At the fourth meeting, January 11, 1919, the party visited the 
A. D. Little, Inc., Laboratories at 4 o’clock and spent a pleasant 
and profitable two hours inspecting the equipment and work of 
this up-to-date consulting chemical laboratory. 

Programs.—At the four meetings that have been held to date 
the programs were: 

First meeting, December 14, 1917, R. C. Purdy on “Influence 
of Scientific and Technical Societies on the Development of Man 
and Industry.” 

Second meeting, April 13, 1918, H. E. Howe on “‘Optical Glass.”’ 

Third meeting, May 18, 1918, A. V. Bleininger on ‘‘New Ceramic 
Materials and the War.”’ 
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Fourth meeting, January 11, 1919, C. H. Kerr on ‘Some 
Problems of the Glass Manufacturers.’’ Carl H. Lawson on 
“Clay Testing, Methods and Purposes.” 

At each meeting there were very interesting discussions not 
only of the papers presented but of any and every subject of 
interest to the members in attendance. 

C. H. Kerr, Counctlor. 


Central Ohio Section 

The Central Ohio Section of the American Ceramic Society 
held four meetings during the past year. In spite of the general 
handicap, there was an average attendance of thirty, an addition 
of over twenty-five members to the parent Society, and a whole- 
some development of interest among local clay manufacturers. 
This was also evidenced by the cordial support given the local 
committee in entertaining the Summer Meeting. 

Among those addressing the Section during the year were 
Philip Dressler, F. H. Rhead, A. 5. Watts, A. V. Bleininger 
R. T. Stull and F. H. Riddle. 

At the February meeting, officers were elected for the coming 
year as follows: F. K. Pence, Chairman; C. D. Fraunfelter, 
Vice-Chairman; J. D. Whitmer, Secretary; J. M. Morton, 7,reas- 
urer; A. S. Watts, Councilor. 

F. K. PENCE, Chairman. 


REPORTS OF COMMITTEES, 1918-1919 


Committee on Publications 


The Committee on Publications was appointed by President 
H. F. Staley in February, 1918, and was comprised of the follow- 
ing members: L. E. Barringer, Chairman; G. H. Brown, A. V. 
Bleininger, H. Ries, E. W. Tillotson. 

It was felt that before taking positive steps in the work, par- 
ticularly of publishing a Journal, the Committee should await 
confirmation of the new rules. Several weeks elapsed before the 
rules were approved, and they were free to proceed with the main 
business of starting the publication of a monthly journal. 

The first meeting of the Committee was held in Pittsburgh 
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at Mellon Institute on April 26, 1918. It was an all-day meeting 
at which consideration was given to a great many questions— 
the proper size and form of the Journal, the proper subject matter 
to be printed, the question of advertising, the price, the amount 
of space to be devoted to this purpose, and the consideration of 
bids which had been received for printing. The last question 
involved particular difficulty because of the irregular schedule, 
and this reason alone reduced the number of bidders to two. 
Not many printing establishments were willing to undertake to 
issue twelve numbers at irregular intervals between July and 
January. ‘Then there was the policy to be decided regarding the 
selection of papers. Most of these matters were soon well cleared 
up, however, and it was decided to have the Editor proceed in 
making a final selection of the publishing house. 

The second meeting of the Committee was held also in Pitts- 
burgh on May 24, at which time a contract was approved with the 
Eschenbach Printing Company, of Easton, Pa. At that meeting 
the schedule for the first six numbers was arranged, spaced ap- 
proximately two weeks apart. In June the first difficulty was 
encountered in the fact that the military draft took four men 
out of the monotype department of the printing house, whose 
organization was thereby disrupted and there was a delay of 
two or three weeks in publishing the first number. The first 
number of the Journal appeared July 15, 1918. There was enough 
matter on hand for the first few numbers and everything went 
smoothly for a while, but’ by September it was found that the 
numbers were falling behind, because of the fact that the Editor 
did not have enough material on hand. 

A third meeting was held in New York City, September 26, 
to which Prof. Binns, Mr. Minton, and President Staley were 
invited. An energetic policy was adopted whereby enough high- 
grade papers to finish out the first volume might be secured. 
That policy was carried out and eventually enough material was 
provided to complete the first volume. In Volume 2 it is prob- 
able that the greater part can be issued upon the proper basis 
of having one number a month. 

The December, 1918, number was made the Society’s Year 
Book, containing the names of the members of the Society, 
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the make-up of the various committees, the rules, reports, and 
other matters pertaining to the Society. In the second volume 
the Year Book will appear as a separate number and will be paged 
separately so that it will not enter as a number of the Journal, 
which is strictly a technical magazine. 

The fourth meeting of the committee was held in Pittsburgh, 
February 5, 1919, when were discussed various questions which 
had arisen during the year. The question of abstracts, both of 
ceramic literature and of patents, was brought up, and the Com- 
mittee wishes to state that it is not opposed at all to such a scheme 
of abstracting, but simply wishes to find the best way of satis- 
factorily conducting such a department. It is not an easy task 
‘and will involve a definite organization to be responsible for ab- 
stracting of the literature that is wanted and for producing the 
proper kinds of abstracts. 

Some of the members have suggested a question and answer 
box. Such a departure is attended with even greater difficulty. 
It is very easy to ask questions through the Journal, but frank 
and honest answers by capable men are more difficult to bring 
about, and this matter will probably be held in abeyance for some 
little time. The question of having a part of the Journal devoted to 
the needs of the Society has already been acted upon favorably, 
and this feature has appeared in the last few numbers. 

The cost of such proposed new work must be taken into con- 
sideration. When the Journal was first started it was agreed 
that an endeavor should be made to secure enough advertising 
to pay for the publication of the Journal, and not to wait for more 
than that amount. The policy was simply to offset the cost of 
the Journal by the revenue from advertisements. Friends of the 
Society who were in the business of manufacturing ceramic sup- 
plies were approached and a sufficient number took advertising 
space in one and two-year contracts, ‘‘on faith.”” There was no 
established advertising medium to present to these firms at that 
time, but it can now be shown that the Journal is a good ad- 
vertising medium. 

The following is a statement of the receipts from advertising 
and the cost of publication of the twelve numbers of Volume 1 of 
the Journal: 
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Paid to Eschenbach Printing Company........ $4283.97 
Receipts from advertising.................... 3902.40 

All the bills for advertising in Volume 1 have been paid with 
the exception of $24.00. 

This statement does not include the salaries and expenses of 
the editorial office. The salaries from April 1, 1918 to April 
1, 1919, amounted to $1713.33. The personal expenses of the 
editor, including postage, telephone and telegrams, etc., amounted 
to $123.25. This does not include bills for stationery, etc., 
which were forwarded to the Secretary. 

From the preceding it will be noted that the net cost to the 
Society for the publication of Volume 1 of the Journal amounted 
to about $2300.00. The cost of publication of Volume 19 of 
the Transactions was $2781.88. The net cost of publication of 
Volume 1 of the Journal was, therefore, $481.00 less than the cost 
of publication of Volume 19. 

In addition to the revenue from advertising there is the revenue 
from paid subscriptions which must be regarded as properly 
revenue from the Journal, for it may be assumed that these sub- 
scribers have recognized the merits of the Journal and desire to 
have this publication, aside from any consideration of member- 
ship in the American Ceramic Society. At the time of completing 
Volume 1 there were 81 paid subscribers, representing a revenue 
of $486 annually. Deducting this from the previous figure 
leaves a final net expense of approximately $1800 for the publica- 
tion of Volume 1 of the Journal of the American Ceramic Society. 

There are now about 870 copies of each number on hand, out 
of which 400 copies of each number are reserved by action of 
the Board of Trustees to be sold in sets, leaving only a small 
margin for the sale of single copies of each issue. In view of 
this, it has been decided to increase the number of each issue from 
1800 to 2000. 

The Committee feels that while there is a surplus and the under- 
taking has been a success financially for the first volume, this 
is not the time to find some way to spend this money. A reserve 
is needed upon which to finance Volume 2. Most of the ad- 
vertisements are based upon one-year contracts. If these should 
not be renewed, the reserve fund might have to be drawn upon. 
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There are other expenses which will develop in connection with 
abstracting and other features which will require finances. The 
Committee, therefore, asks that enough surplus be reserved to 
meet needs brought about either by reduced revenue or by in- 
creased expense of new departments. 

The Committee has held four meetings and at each one there 
was an attendance of 100% of the membership of the Com- 
mittee. This indicates the zeal of the Committee and the feel- 
ing upon the part of each member that he has a distinct re- 
sponsibility. The Editor has given very faithful service to this 
work. He has been confronted by a great many difficult cir- 
cumstances but has handled the matter in a very creditable way, 
and the Committee feels that a very considerable part of the 
credit for Volume 1 is due to the services of Mr. Brown. 

L. E. BARRINGER, Chairman. 


War Service Committee 


The Committee held no meetings during the year but a large 
amount of valuable and very helpful work was done by the mem- 
bers individually or in connection with government departments, 
bureaus and committees for which credit is due the Society. 

Mr. Bleininger accomplished a great deal of splendid work in 
connection with refractories. Special mention should be given 
to his work on glass pots for the optical glass industries, special 
refractories for the Navy Department, and special refractories 
for the metallurgical industries. He also gave very great as- 
sistance to the refractories manufacturers of the country in help- 
ing them to solve the many war problems which confronted them, 
among which was the standardization of fire-brick specifications. 
Aside from the work of his sub-committee he did a great deal of 
very valuable work in other directions, including optical glass, 
chemical glassware, and chemical porcelain. 

Dr. Washburn gave unreservedly of his time to work in con- 
nection with the National Research Council, devoting his efforts 
principally to ceramic chemistry. It was largely due to his 
efforts that the ceramic courses were so adjusted as to be accepted 
as essential by the War Department. 

Professor Watts did very excellent work in the investigation 
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of the kaolins of the country which were so badly needed when 
much of the European raw material was cut off by the war. 
He also kept the Directory of Dealers in Ceramic Raw Materials 
revised. The value of this work can only be fully appreciated 
by those who found it necessary to seek entirely new sources of 
supply through the changes in trade channels brought about 
by the war. 

Mr. Stull did most valuable work in connection with the graphite 
crucible investigation, kaolin investigation, and dolomite, mag- 
nesite, and chrome investigation. These investigations were 
carried on at the request of the War Industries and Shipping 
Boards. 

Mr. Kerr gave much valuable assistance individually to the 
optical glass industry. To a very large extent much of the work 
he might have done was in the hands of another member of the 
Committee, Mr. Bleininger. 

Professor Binns gave much valuable aid to the infant chem- 
ical porcelain industry, this aid consisting principally of advice 
to those applying for it. The experience of. Professor Binns 
undoubtedly added greatly to the success attained by American 
manufacturers of this product. 

Mr. Landrum organized the manufacturers of enameled ware 
to such an extent that the Army and Navy requirements were 
promptly taken care of. He also assisted in the working out of 
specifications for the Army and Navy and these specifications 
were used by the officials in making contracts and purchases. 

Mr. Barringer took a very active interest in the development 
of porcelains for spark plugs to be used in airplane engines. Sug- 
gestions were made to manufacturers as to improvements in body 
compositions, materials to use for center electrodes, methods of 
cementing center electrodes, and cements to be used for this 
purpose. 

Mr. Minton organized the manufacturers of chemical stone- 
ware for the purpose of securing and distributing the supply of 
coal, wood, clay, forms, etc., among those holding government 
contracts. He also secured priority orders for these materials 
and secured shipments when urgently needed. 

Mr. Purdy organized the manufacturers of abrasives immedi- 
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ately upon the outbreak of the war, with the result that at no 
time did the industry run short of much needed raw materials. 
He gave to this organization information of the greatest value 
regarding bond clays, saggers, etc. He also solved the very 
important problem of an abrasive suitable for the grinding and 
finishing of optical glass required for binoculars, range finders, 
gun sights, etc., thus making us independent of the European 
supply. 

The Chairman of the Committee was requested by Dr. Gar- 
field early in the year to join the U. S. Fuel Administration. 
Upon acceptance of the appointment he was assigned to take 


charge of the Curtailment Section. He immediately proceeded 


to issue the fuel orders covering the ceramic and other industries. 
With this work practically completed he was appointed Chief 
of the Industrial Furnace Section. In order that the Administra- 
tion might have the benefit of the advice of the Society as a whole, 
Dr. Garfield appointed the Society, with the consent of the 
‘Trustees, as counsellor to the Industrial Furnace Section. During 
this period much assistance was given to individual ceramic 
concerns by the Chairman in securing fuel priorities, fuel allot- 
ments, and permits to change from less essential to more essential 
products. 

Aside from the work of the Administration, the Chairman was 
called into consultation on ceramic problems by the War De- 
partment in connection with refractories for the Chemical War- 
fare Service, the Navy Department in connection with steel fur- 
nace construction, the War Industries Board, Shipping Board, 
and War Trade Board. 

Early in the year efforts had been made to have a member 
of the Society appointed to the staff of the War Industries Board. 
Soon after his appointment to this Committee the Chairman took 
this matter up personally with Mr. Bernard M. Baruch with the 
result that the Society received proper recognition and President 
Homer F. Staley was appointed as Ceramic Advisor to the Board. 
His work on the Board was of great value and was highly com- 
mended by the various section chiefs. It is of interest that Presi- 
dent Staley was the only representative of a technical society 
appointed to the Board as such. 


18 YEAR BOOK OF THE 


At the time the Ceramic Courses of the various colleges were 
in danger of being declared non-essential, the Chairman enlisted 
the interest of Dr. Garfield with the result that he took the matter 
up with President Wilson and various officials of the War De- 
partment and secured recognition for them equivalent to other 


preferred courses. 
A. F. GREAVES-WALKER, Chairman. 


Committee on Standards 
Sub-Committee on Electrical Insulators 

High tension porcelain must be distinguished from molded 
insulation suitable for low voltage work. Both low and high 
frequency tests are being used for porcelain, the latter being the 
more severe. 

It is recommended that certain general tests common to ceramic 
products be selected, together with special tests suitable to insula- 
tion materiai for various purposes, and that these be combined to 
provide a set of standard tests for porcelain, and for other types 
of insulation, with distinction as to the character of service which 
they are to give. 

Sub-Committee on Sheet Steel Enamels 


A circular letter was sent to enamel manufacturers requesting 
coéperation, but received poor response. At the summer meet- 
ing it was decided to supplement the committee by three advisors, 
a practical enameler, a man with some technical experience, and 
a ceramic technologist engaged in the enameling industry. The 
names were not announced. 

A test for resistance to acids was presented in a paper by E. P. 
Poste, to be published in the Journal. It is expected that the 
publication of this work will bring forth constructive criticism 
to aid in the future work of the committee. 


Sub-Committee on Chemical Porcelain 


Only one test had been proposed as a substitute for those pre- 
sented last year. This referred to the chemical action of alkalies 
based on the accurate measurement of area rather than the. weight 
of the piece. 
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The quenching test is not considered to give just results while 
the dry blast test as previously recommended apparéntly gives 
a good comparison between samples. Mr. Riddle suggests that 
his results by this method have not been satisfactory, but he 
has found good results by heating an ordinary crucible containing 
'/, inch of water on a gauze until evaporated to dryness. Good 
bodies have withstood this test 25 times, while poor bodies have 
failed after three evaporations. 

Professor Binns states that the limiting factor at present in 
the manufacture of chemical porcelain is in the refractoriness 
of the saggers. The mechanical quality of American ware is 
equal to any other. Manufacturers seem inclined to coéperate 
in the work and to be willing to use tests recommended. 


Sub-Committee on Clay-Sam pling 

Data are not available upon which to base tentative standard 
methods for plasticity tests. The committee, therefore, requests 
continuance on this work. 

It was suggested that a method of sampling of material in con- 
tainers be changed to specify for lump material, the same gross 
sample and method of sampling, as in car lots of loose material 

Sub-Committee on Slagging Tests for Refractories 

At the present time no slag penetration test has been developed 
which will distinguish between acid, neutral, or basic bricks and 
indicate which is the most suited for certain purposes. Fire- 
clay bricks, which give the best penetration tests, are not necessarily 
the most suited for metallurgical purposes. In view of these 
conclusions the penetration test appears to be limited in its use- 
fulness to: 

1. Indicating the best grinds of the same clays. 

2. Indicating the best mixes (within limits) of the same clays. 

3. Indicating the best processes for manufacturing metallur- 
gical brick made from the same clays. 

4. Indicating the best firing treatment. 

Sub-Committees on Tests by 1917 Tentative Methods and Correction 
and Revision of Matter in 1917 Report 


The revised specifications for tests, together with an explanatory 
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appendix will be submitted later. It was suggested that an 
introduction be provided immediately preceding the testing 
methods, which will explain the purposes of the tests and will 
specify the total number of test pieces, their size, and the weight 
of material required. The Committee has suggested dropping 
linear shrinkage measurements and using volume measurements 
only. 

The committee recommends that some of the tentative methods 
of 1917 be adopted as standards, that some be retained as tentative, 
and that some be amended. Details will appear in the separate 
report to be published soon. 

M. F. BEECHER, Chairmait. 


Committee on Codperation 


Due to the pressure of war activities, which took the major 
part of the energies of every member of the Committee on Co- 
6peration during the year, comparatively little work has been 
done. ‘There is presented herewith a very brief summary show- 
ing the interests and activities of this committee during the vear. 

National Exposition of Chemical Industries—Mr. W. D. Gatés 
is the only member of this committee living in Chicago and he 
has kindly consented to arrange with the Exposition Manage- 
ment as to location of booth for the Society, the space being do- 
nated to the Society and further to arrange for a local committee 
in Chicago to look after details in connection with the Exposition. 

Publication Notices—When the monthly Journal of the Amer- 
ical Ceramic Society started, the Committee on Coéperation sent 
to 35 of the most prominent Technical Journals of the United 
States and a few abroad, a general notice of the nature and growth 
of the American Ceramic Society, a description of the previous 
Transactions, a statement of the reasons and plans in connec- 
tion with the new monthly Journal and a request that suitable 
review of the entire situation be published. Sample copies of 
the first issue were also sent. In response thereto, a great number 
of such reviews were published which called attention to the work 
of the American Ceramic Society and the excellent character of 


its new Journal. 
Journal Exchanges.—The Society of Glass Technology in Eng- 
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land publishes a quarterly Journal which is of great interest in 
the glass industry and recognizing the value of that publication, 
it has been arranged through the Secretary to exchange with that 
Society. 

The Literary Digest—Mr. Warren E. Emley, a member of this 
Committee, brought to the attention of the Chairman the fact 
that the Literary Digest was establishing a Department of Chem- 
ical Industries and in response to an inquiry the publishers of 
the Literary Digest expressed great interest in our ceramic work 
and especially in our new Journal. It has been arranged to have 
our Journal sent regularly for their examination and this will 


doubtless be indirectly of some advantage to the Society. 


Speakers.—The question has been fully discussed and it is 
hoped that we may arrange to have speakers interested in the 
American Ceramic Society and acquainted with the problems of 
the silicate industry appear at various Societies, Clubs, etc., and in 
connection with some general paper, call attention to the Society’s 
make-up and activities and thus stimulate interest in coépera- 
tion among the people interested in the silicate industries. Only 
a start has been made, but we are confident of excellent results 
along this line in the future. 

Relations with Other Societies —Probably the chief duty of this 
Committee is to represent the Society in its relations with other 
Technical organizations and this activity has many phases. 
One activity just started is in coéperation between the Society 
of Glass Technology in England and the Standards Committee 
of the American Ceramic Society in reference to standard methods 
of testing glass house refractories. This should develop into a 
real co6peration between the two Societies. 

Another activity is in the correlating of the work of the Amer- 
ican Society for Testing Materials with that of the Standards 
Committee of the American Ceramic Society and considerable 
has been accomplished along that line especially in matter of 
standard methods for the load test, ultimate analysis, etc. This 
work will doubtless enlarge greatly. 

Another activity carried out chiefly by Mr. Charles L. Sebring 
has been in arranging for a joint meeting with the U. S. Potters 
Association and the American Ceramic Society, this joint meeting 
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to take place February 4, 1919. Mr. Sebring has presented to 
the U. S. Potters Association the advantages of codperation with 
the American Ceramic Society and I am very confident that great 
good to both organizations will come from this coéperative effort. 

In the case of the National Lime Manufacturers Association, 
Mr. Warren Emley has been following with that Society the 
question of mutual coéperation between the two organizations. 
As a result of these activities, Mr. Emley and Mr. Staley met 
with the officers of the National Lime Manufacturers Association 
on January 23 and the best possible arrangements have been 
made in an informal way for coéperation. In addition to this 
the National Lime Manufacturers Association will hereafter recog- 
nize the Journal of the American Ceramic Society as the official 
organ for their technical publications. The codperation thus 
established between the two Societies is certain to lead to results 
beneficial to both. 

In the case of the National Brick Manufacturers Association, 
the relations have always been exceedingly pleasant and cordial 
and the meeting of the two organizations at the same time at 
Pittsburgh this year will be conducive to very close association 
of interest. 

The above outline is intended to show the general nature of 
the activities during the past year and a continuation and en- 
largement of such activities is contemplated during the coming 
year. 

C. H. Kerr, Chairman. 


Committee on Rules 


The Committee presented a careful revision of the Rules 
verbally at the Annual Meeting. These were issued later to the 
Active Members for their vote, and the revised Rules, which were 
passed by a large majority, are incorporated in this Year Book. 

C. W. PARMELEE, Chairman. 


Committee on Local and Student Sections 


. The Committee has considered the particular case of the New 
Jersey charter and also the general problem of geographical dis- 
tribution. There were two questions that arose in regard to the 


—— 
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New Jersey Section, the name and the territory. In regard to 
the name, the Committee thinks that there is very good reason 
for.the acceptance of the suggested name, the New Jersey Clay 
Workers’ Association and Eastern Section of the American 
Ceramic Society, and would recommend that the body be thus 
incorporated. The name is burdensome and it is likely that some 
of it will be cut off later. The matter of territory to be included 
was considered and the committee recommends that the city of 
New York be taken away from the New York State Section and 
turned over to the Eastern Section because of the close affiliation 
of the clay people in New York City with the New Jersey interests. 


‘A portion of eastern Pennsylvania, Delaware, and the eastern 


shore of Maryland should also be added to the Eastern Section 
the exact line depending upon the grouping of ceramic industries 
there and the railroad connections with New Jersey. 

In connection with the various local sections, the suggested 
lines dividing the sections were made a year and a half ago and 
are rather indefinite. The Committee recommends that the 
incoming committee take up a study of this situation. The 
geographical relations of these sections, the membership of the 
Society and the ceramic industries in each of these districts 
should be noted and a settled line drawn cutting the country 
up into appropriate sections, none of them too large. 

R. R. Hice, Chairman. 


Committee on Fourth National Exposition of Chemical 
Industries 

The American Ceramic Society was creditably represented 
at the Fourth National Exposition of Chemical Industries, held 
in New York City, September, 1918. 

The Society exhibited data charts, publications, etc., in a double 
booth, and considerable interest was shown in its work. One 
hundred twenty-six names were written in the register kept at 
the booth for recording visitors. As a matter of knowledge, one 
Corporation and three Associate memberships were secured during 
the week of the Exposition. 

From the point of view of publicity it seems quite worth while 
to have the Society represented in such expositions, and even 
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as a matter of direct benefit the small expenditure seems quite 
justified. 

The net expenditures amounted to $57.90. These included 
the renting of furniture, the making of charts and signs, freight 
and cartage, janitor service, postage, and telephone. 

L. E. BARRINGER, Chairman. 


Committee on Papers and Programs 


The activities of this Committee during the past six months 
have been quite strenuous. In addition to the function of pro- 
viding papers for the annual meeting it has had to procure a con- 
siderable number of the contributions for the current issues of 
the Journal, on account of the publishing of twelve numbers 
within a period of six months. Ten numbers of Volume 1 have 
already appeared and the subject matter is in hand to complete 
the entire twelve numbers. In addition to these papers, there 
were procured for the 1919 annual meeting 58 additional papers. 

On account of war activities, research work has been limited 
during the past year. Particularly have some former prolific 
sources of supply in the universities been greatly reduced, and 
it has been found necessary to try to develop new centers of pro- 
duction. 

More than eight hundred letters and cards were sent to mem- 
bers in preparation for the annual meeting, and only seventy 
replies were received. A systematic effort should be made to 
stimulate a greater spirit of contributing among the membership 
at large. 

As a result of experience this committee makes the following 
recommendations to the Society and to the succeeding committee: 

First.—According to the Rules this committee shall consist 
of the chairmen of the various Divisions, the secretary of the 
Society, and other members as shall be designated. It is recom- 
mended that the committee also include the secretaries of the 
Local Sections, and represenatives from the various bureaus 
and laboratories doing research work. 

Second.—It is recommended that the duties of this committee 
be confined to the arrangement of the annual program only, 
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and that the procuring of additional papers for the Journal be 
left to the Editor and the Publication Committee. 

Third.—It is recommended that this Committee start early 
in the year to arrange a tentative program for the annual meeting. 
A program should be decided upon to include papers on all of 
the various industrial and scientific divisions of ceramics, and 
in that way a well-balanced program may be mapped out. 

Fourth.—It is recommended that the papers that may have been 
published in the Journal previous to the annual meeting shall 
appear on the printed program, and that their authors shall be 
given the privilege of presenting them on the floor at the meet- 
‘ing. The program should also announce the names of those who 
have signified a desire to discuss a paper. The aim should be, 
in time, to have all papers preprinted. 

Fifth.—It is recommended that the annual meeting be held 
during the third or fourth week in February instead of the first 
week, and that this Committee demand that copies, or at least 
abstracts, of all papers be in the hands of the Committee by 
February first, unless previously printed. 

Sixth.—It is recommended that the succeeding Committee 
arrange for a session to be devoted to a symposium on tunnel, 
and other kilns; that the claims of the patentees be supported 
by data from actual users of the kilns; that all presentation be 
printed in advance and the data so presented be referred to a 
committee for report and recommendation to the Society. 

This Committee desires to thank the individual members of 
the Society for their generous response at a crucial time. The 
chairman desires to express to all the members of the Committee 
his appreciation of their prompt and loyal support; to Mr. Bar- 
ringer, Chairman of the Publication Committee, and to Secre- 
tary Binns, for their excellent team-work with this Committee; 
and especially to Professor Brown, Editor of the Journal, for his 
splendid coéperation and painstaking work, which has contributed 
so largely to making the Journal a success. 

R. H. MINtToN, Chairman. 
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Report of Summer Meeting, 1918 


The chairman wishes to acknowledge the valued coéperation 
of his associates on the Committee, all of whom were present at 
the meeting, and particularly the services of Mr. C. D. Fraunfelter, 
who as treasurer of the Committee had charge of the large enter- 
tainment fund so generously donated by the clay manufacturers 
of Zanesville, Roseville, and Crooksville. 

The meeting was declared to be an exceptional one in many 
ways. In point of registration and average attendance at meet- 
ings it materially exceeded that of any former meeting. There 
were over ninety enrolled, about seventy-five of these coming 
from beyond the borders of the Zanesville district. The crowd 
held together well and gave many manifestations of appreciation 
and enjoyment of the program provided. 

In this plant a number of the members had their first view of 
the Dressler tunnel kiln. One is used in bisque firing and another 
in glost. Another feature was the use of the Berg brick press 
adapted to the pressing of wall tile. 

In the afternoon the first plant visited was that of the Brush 
McCoy Pottery Company where the President, George Brush, 
showed the processes involved in casting and jiggering pottery 
specialties. He also presented each member with a busy bee 
souvenir. At the J. B. Owens Tile Company the structural 
beginnings of an Owens’ tunnel kiln were observed. The party 
was then conducted through the Ohio Pottery Company by the 
president, C. D. Fraunfelter, and the Plant Superintendent, John 
Herold. This is one of the few plants in the country producing 
chemical porcelain. 

In the evening the get-together meeting consisted of a banquet 
in the dining room of the Hotel Rogge. 

On Wednesday morning, the party left the hotel at nine for the 
Roseville Pottery Company, where G. F. Young, president of 
the company and Russell Young, plant superintendent, extended 
the courtesies of the plant. Here was witnessed the operation 
of the tunnel kiln in the production of art pottery and cooking 
ware. The members then proceeded to the plant of the American 
Encaustic Tiling Company. Here the members displayed par- 
ticular interest in clay storage bins and trolley system, use of 
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compressed air to secure pressure in slip presses, specially de- 
signed tile presses, and tunnel kilns for maturing of glazed ware. 

In the afternoon, the Society enjoyed an excursion down the 
Muskingum on the Steamer Louise. During the return trip a 
chicken dinner was served. Zanesville’s well-known entertainer, 
Charles Lauck, sang a number of songs including one entitled 
“The Ceramic Jubilee.’ Items of business transacted at the 
dining table were ratification of the action of the Board of Trustees 
in amending the Society rules to conform with postal regulations, 
and on motion, the appointment of a committee to recommend 
by resolutions action to be taken with reference to the communi- 


‘cation from A. F. Greaves-Walker in regard to the work of the 


Fuel Administration. The expenses of the excursion were met 
from the entertainment fund. Arriving at Zanesville at seven- 
thirty the party proceeded to the plant of the Kearns Gorsuch 
Company where great interest was manifested in the process of 
glass-making and automatic bottle-blowing. 

On Thursday morning the members were met at the hotel 
by L. K. Brown, Secretary-Treasurer of the Burton Townsend 
Company, who conducted them to the large paving brick plants of 
thiscompany. A modern, molding sand mill was also observed here. 

In the afternoon, the Ceramists ensconced themselves in autos 
donated by members and friends, and motored west on the National 
Highway to the flint ridge district. Wilbur Stout of the Ohio 
State Geological Survey explained the ancient quarry workings 
where the moundbuilders and later the American Indian carried 
on extensive operations. At another point the scene of an ancient 
workshop was visited where implements were wont to be formed 
from the flint. After inspecting the moundbuilders’ fortifica- 
tions at the Golf Grounds, Newark, Ohio, the party proceeded 
to the Buckeye Lake Resort. A shore dinner was ready for the 
members upon their arrival at the resort hotel. After indulging 
in the various amusements offered, the party returned by autos 
at a late hour. 

The last day of the meeting was spent in visiting a variety of 
industries in adjacent towns. ‘The first stop was at Ransbottom 
Brothers Plant in Roseville. The capacity of this plant is ten 
carloads of ware a day. Modern jar machines and other stone 
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ware equipment in operation were explained. The next stop 
was at the plant of the Crooksville China Company at Crooksville. 
An item of interest here was a rotary drier which had replaced 
the mold carrier, an old style pottery drier. The autos again 
conveyed the party to the local hotel where a chicken dinner was 
served at the expense of the Crooksville China Company and the 
A. E. Hull Pottery Company. 

After dinner the every-ready autos afforded conveyance to the 
plant of the A. E. Hull Pottery Company. Here the visitors 
were greeted by the genial countenance of A. E. Hull, president 
of the company, who demonstrated the methods of manufacturing 
white table ware by single fire process. A unique method of 
slip decoration was also a feature. 

About one o’clock the party boarded the Pennsylvania train 
for New Lexington. The Ludowici Celadon Company operates 
a private street car line to the depot, and the Superintendent, 
Samuel Frew, was ready for the crowd with the special street 
car to convey the members to the plant. The operation of the 
shale planer, cutting a sixty foot face of shale, was a marvel to 
most of the members. Methods of raw clay storage preparation 
and feeding were exceptionally efficient. The producer gas- 
fired continuous chamber kiln was explained by Mr. Frew. The 
method of glazing and firing glazed roofing tiles, was also of special 
interest. 

The last plant visited was that of the Ohio Brick and Stone 
Company. The party was met by Mr. C. B. Young, General 
Manager, and conveyed in the company autos to the mine where 
an extensive vein of flint fire clay is mined, with the use of regular 
coal mining machines. The clay is then passed through a washing 
plant to free it from iron impurities that occur in soft seams in 
the flint clay strata. In forming the brick, a portion of the flint 
clay is ground in a wet pan and this is used as a bond in forming 
the brick by the dust pressed process. 

After inspecting these operations, the members for the most 
part boarded trains for their various home destinations. A 
number, however, returned to Zanesville where one morere union 
was held before the last words of good will and good luck were 


exchanged. 
F. K. PENCE, Chairman. 
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Ray T. ......Columbus, Ohio 
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Charles Chicago, IIl 
Arthur S. Watts........ Washington, D. C 
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OFFICERS OF INDUSTRIAL DIVISIONS, 1919-1920 


Glass Division 
C. H. Kerr, Chairman E. W. Tillotson, Secretary 


Enamel Division 
J. W. Sanders, Chairman R. R. Danielson, Secretary 


Terra Cotta Division 
F. B. Ortman, Chairman R. L. Clare, Secretary 


White Ware and Porcelain Division 
C. L. Sebring, Chairman Chas. F. Goodwin, Secretary 


Refractories Division 
A. V. Bleininger, Chairman R. M. Howe, Secretary 


Brick and Tile Division 
Marion W. Blair, Chairman W. W. Ittner, Secretary 


Wall and Floor Tile Division 
F. K. Pence, Chairman F. W. Walker, Jr., Secretary 


OFFICERS OF LOCAL SECTIONS, 1919-1920 


Pittsburgh District Section 
R. R. Hice, Chairman F. H. Riddle, Secretury 
F. W. Walker, Sr., Councilor 


Northern Ohio Section 
E. P. Poste, Chairman Bryan A. Rice, Secretary 
R. D. Landrum, Councilor 
St. Louis Section 


Chas. W. Berry, Chairman Gail R. Truman, Secretary 
D. T. Farnham, Councilor 


New England Section 


W. H. Grueby, Chairman C. J. Hudson, Secretary 
C. H. Kerr, Councilor 


Central Ohio Section 


F. K. Pence, Chairman J. D. Whitmer, Secretary 
A. S. Watts, Councilor 


Chicago Section 


I. E. Hardy, Chairman H. T. Bellamy, Secretary 
C. W. Parmelee, Councilor 
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New York State Section 


S. C. Linbarger, Chairman J. B. Shaw, Secretary 


Chas. H. Cook, Chairman 


L. 
G. 


Orr 


L. E. Barringer, Councilor 
Eastern Section 


G. H. Brown, Secretary 
Chas. A. Bloomfield, Councilor 


STANDING COMMITTEES, 1919-1920 


Committee on Publications 


E. Barringer, Chairman H. Ries 
H. Brown, Editor A. V. Bleininger 
E. W. Tillotson 


Committee on Research and Development 


. V. Bleininger, Chairman C. F. Binns 
. E. Barringer E. W. Washburn 
. S. Watts R. T. Stull 
. H. Kerr H. F. Staley 
Committee on Membership 
. H. Riddle, Chairman _ R. D. Hatton 
. D. Landrum F. K. Pence 
. L. Clare J. B. Shaw 
. B. Ortman T. H. Sant 
Committee on Standards 
. F. Beecher, Chairman H. Wilson 
B. Shaw R. K. Hursh 
P. Poste F. A. Kirkpatrick 
E. F. Creighton C. B. Harrop 
W. Berry E. C. Hill 
H. Riddle M. C. Booze 
M. Howe I. A. Williams 
Committee on Codperation 
H. Kerr, Chairman D. F. Riess 
. E. Barton K. Seaver 
E. Emley C. L. Sebring 
D. Gates F. W. Walker, Sr. 
Hart A. F. Greaves-Walker 
R. Henry 
Committee on Rules 
W. Parmelee, Chairman A. F. Greaves-Walker 
S. Watts Ellis Lovejoy 
G. Burt 
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Committee on Sections and’ Divisions 


R. R. Hice, Chairman * F. K. Pence 
W. D. Gates H. A. Wheeler 
M. E. Gregory 


Committee on Papers and Programs 


R. H. Minton, Chairman F. K. Pence 
Chas. F. Binns F. H. Riddle 
John W. Sanders Gail R. Truman 
F. B. Ortman C. J. Hudson 
C. L. Sebring J. D. Whitmer 
A. V. Bleininger J. B. Shaw 

C. H. Kerr G. H. Brown 
M. W. Blair H. T. Bellamy 


SPECIAL COMMITTEES 


Summer Meeting, 1919 


Buffalo Cleveland 
S. C. Linbarger, Chairman R. D. Landrum, Chairman 
W. J. Rea O. C. McCormick 
R. H. White Wm. M. Clark 
Herman Worsham A. S. Walden 
F. J. Tone E. P. Poste 
L. J. Frost 


Definition of ‘‘Ceramic”’ 


E. W. Washburn, Chairman 
A. L. Day H. Ries 


REPORT OF THE BOARD OF TRUSTEES, 1919-1920 


The Board of Trustees finds much satisfaction in being able to report a 
successful year. In certain aspects the past year has been the best in the 
history of the Society. A considerable increase in membership, a substantial 
addition to the funds, life and activity on the part of sections and divisions, 
and recognition among the important scientific and engineering organiza- 
tions of the country are all evidence of progress and useful work. The 
activities centering in the office of the secretary have been more strenuous 
than ever before. Nearly fourteen thousand pieces of mail have been sent 
out and over three thousand received. The cash remitted to the treasurer 
has averaged over $1500 monthly. The expense of administration has of 
course increased but not in undue proportion. The Journal has been printed 
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and mailed, salaries and expenses have been paid, and there is shown a balance 
of 28 per cent of the entire receipts. 

In addition to the several meetings held at Pittsburgh, in February, the 
Board met at Buffalo on the occasion of the summer meeting when important 
business was transacted. Of necessity, however, the greater part of the work 
of the Board has been carried on by mail and wire. Thirty-two motions have 
been made and passed by correspondence and particulars of these actions 
have been duly published in the Journal. 

The Standing Committees have continued their useful work, but as each 
will render its own report, detailed mention will not be made here. The 
Board, however, on behalf of the Society, tenders a full measure of thanks 
to the chairmen and members of these committees who often at personal 
sacrifice have devoted themselves without stint to the service of the Suciety 
and’of the members at large. 

Of the industrial divisions mentioned last year, four, Enamels, Glass, 
Refractories, and Terra Cotta, have rendered a good account of themselves 
To each of these divisions has been allotted a portion of the program and a 
separate room for discussion. The remaining suggested divisions, Abrasives, 
Brick and Tile, Floor and Wall Tile, and White Wares, have not as vet been 
fully organized, but plans are in process of development which it is believed 
will materialize during the present year. 

The program presented for discussion at the present meeting is by far the 
largest ever set before the Society. 139 papers are announced. This has 
been made possible by the work of the divisions and has, of course, necessitated 
the divisional meetings which are projected. Without this segregation the 
program would be of an impossible length for a three-day session. 

The Society was again represented at the Chemical Exposition, which was 
held in Chicago in September. A general ceramic session was held at which 
papers were read and motion pictures shown. A dinner was arranged at the 
New Southern Hotel, at which 62 members were present. 

The membership list is in a satisfactory condition. While there has been 
a loss by death or resignation of only 37 members, there has been an increase 
of 237, including 21 Corporation Members. 

For the first time in its history the Society has benefitted from income from 
investments. The funds invested last year have brought in $160.90 as 
interest. The policy of laying something by for future contingencies will be 
continued. 

In the matter of the present convention, a new departure has been made 
in the organization of a strong local committee. This step was necessary in 
view of the enlarged scope of the meeting and the necessity of arranging 
numerous local details. The Board takes this opportunity of placing on 
record their thanks to this Committee and their appreciation of the excellent 
work accomplished. 
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FINANCIAL STATEMENT 


YEAR ENDING DECEMBER 31, 1919 


RECEIPTS 
Brought forward, Jan. 30, 1919............. 8,008.49 
Dues and fees, Active and Associate..... 7,189.59 
Journal advertisements................ 5,439.04 
Seger’s ‘‘Collected Writings’’. 82.50 
Branner’s “Bibliography of Clays’’..... are 2.00 
Refund from Chemical Exposition, 1918. . 42.10 
124.35 
Interest on Treasury Certificates....... 36.55 
$19,314.66 

DISBURSEMENTS 
Publishing 14 numbers of Journal...... 6,015.27 
638.98 
Expenses of Annual Meeting 1919................000ceeecees 283.75 
Compilation of Index to Transactions................... iF 456.30 
Insurance and storage of IOI .35 
Binding and purchase of volumes....................... ae 255.00 
Office expense, Secretary, Editor, President, and Treasurer... . 534.35 
» Chemical Exposition, 1919...... 63.37 


Balance in checking account......... 1,262.30 


$19,314.66 


A 
$13,052.36 
— 
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MEMBERSHIP 


Brought forward, February 1, 1919: 


Corporation...... 

Active, Resident............ 

Active, Foreign....... 

Associate, Resident 

Associate, Foreign. . . 


Accessions During Year 
Corporation 
Associate, Resident 
Associate, Foreign. 


Losses During Year 
Dropped, Honorary (Deutsche Verein) 
By death, 
Associate, Resident. .. 
Associate, Foreign... . 
By resignation, 
Corporation 
Active, Resident. . 
Associate, Resident 
Associate, Foreign 


Transferred from Associate to Active Membership 


Resident...... 


Corporation..... 
Active, Resident..... 
Active, Foreign....... 
Associate, Resident...... 
Associate, Foreign. .. . . 


CHAS. 


gl 


Binns, Secretary 


on 


4 
. 77 
11 
750 
75 
1O25 
21 
200 
16 
237 
I 
4 
4 
4 
20 
I 
35 
ye 
3 
= 
Status, February 9, 1920 
) 94 
157 
14 
844 
) ‘ 83 
- 1227 
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REPORTS OF DIVISIONS, 1919-1920 


Glass Division 


The Glass Division held its first meeting on February 3 and 4, 
1919, during the Annual Meeting at Pittsburgh. C. H. Kerr 
was elected chairman and E. W. Tillotson secretary of the Di- 
vision for 1919~20. 

At that time the membership of the Division was approxi- 
mately 100, of whom about half were present at one or the other 
of the two first meetings. 

At the time of the summer session a meeting of the Glass 
Division was held in Cleveland, August 7, 1919, with twenty 
members present, and about the same number of members in 
the Pittsburgh District gathered on October 2, 1919, to meet 
Dr. W. E. S. Turner, Secretary of the Society of Glass Technology, 
Dr. Morris Travers and Mr. J. Connolly. An invitation has been 
extended to the Society of Glass Technology to meet with the 
Glass Division during the summer of 1920 and has been accepted 
by the Society. 

Eight letters have been sent out to the membership of the Di- 
vision during the year. 

For the purpose of such committee work as might be neces- 
sary and to perform the duties of the councilors a ‘Central Com- 
mittee’’ was appointed consisting of: William M. Clark, Chazr- 
man, R. L. Frink, C. O. Grafton, J. C. Hostetter, F. A. Kirk- 
patrick, S. R. Scholes, E. W. Washburn. These gentlemen are 
to hold office until the next annual meeting of the Society. 

At the present time the Division numbers 159, of whom 18 
are foreign members. This increase in membership is an ex- 
pression of the interest which exists in the field of glass and is 
indicative of the opportunity presented to the Society in this im- 
portant field of ceramics. 

E. W. Tr.wotson, Secretary. 


Refractories Division 


A very keen interest was exhibited at the Annual Meeting in Pitts- 
burgh and plans for the establishment of a Refractories Division 
were completed. Sufficient progress was made by July to call a 
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second meeting, which was held in Buffalo on August 4th. ‘This 
meeting was particularly well attended and a lively discussion 
obtained. A dozen problems were suggested, seven papers were 
promised for the twenty-second annual meeting, and the subject 
of a question box was discussed. It appeared desirable to estab- 
lish sub-committees on micro-structure and on glass house 
refractories, and these committees are now at work. ‘The 100 
members of the section are reached through the medium of 
bi-monthly letters. 
RAYMOND M. Howe, Secretary. 


‘ Terra Cotta Division 

This Division was formed at the last meeting of the Society 
in February, 1919, and has finished its first year with fifty mem- 
bers, representing all except one of the terra cotta companies in 
the country. 

Efforts were made early in the year to get each company started 
on some line of original research, and we were successful in having 
eleven investigations started most of which will be presented at 
this meeting. 

The National Terra Cotta Society has also taken an active 
interest in the work of the Division. They have appointed a com- 
mittee to report on ways and means of coéperating with us and 
of fostering intelligent research work along terra cotta lines. This 
committee reports at their meeting now being held in San Fran- 
cisco, and we look forward to some very active assistance from 
them during the coming year. 

R. L. CLARE, Secretary. 


Ename) Division 

The Enamel Division was organized in accordance with plans 
of the Society for industrial divisions, at the annual meeting in 
Pittsburgh, February 3, 1919. Thirty members of the parent 
society gathered at that time and elected a chairman and secre- 
tary. 

The enrollment accredited to the Division, as reported by 
Secretary Binns on March 15, 1919, was as follows: active mem- 
bers 11, associate members 46, corporation members 5, total 62. 
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The enrollment on February 15, 1920, was as follows: active 
members 10, associate members 63, corporation members §, 
total 81. During this period one active and three associate 
members have been dropped from our roll because of resignation 
from the Society. The Division has also lost two members through 
death. 

During the year there has been sent out from the office of the 
secretary three circular letters to all members of the Division 
and one from the chairman’s office. These have served: (1) 
to acquaint the members with the formation of the Division; 
(2) to present to them for their approval a set of by-laws; (3) 
to call their attention to the necessity for active coéperation in 
the presentation of papers, and (4) to urge upon them the wisdom 
of attending this meeting of the Society and Division. 

The entire enameling industry has been thoroughly canvassed 
in a drive for members, by personal letters from the secretary and 
self-appointed membership committees in the Division, with 
the result that our membership has shown an increase of about 
thirty per cent. No differentiation was made between members 
and non-members in the recent notices of this meeting, invita- 
tions being mailed to every one known to be interested in the 
enameling industry. 

The efforts of the Division officers coupled with the splendid 
coéperation of the Division members has resulted in the pre- 
sentation of ten papers at this meeting, a larger number than 
heretofore presented on enamels at any one meeting. Further 
data are now being gathered by several members which will re- 
sult in future papers, sufficient we believe to give us a paper in 
each number of the Journal if the space will permit. 

During the past year arrangements have been made to supply 
the Journal with abstracts of articles on enameling and allied 
processes. While literature on enamels is limited, a start has 
been made, and with the abundance of original papers, the Journal 
of the American Ceramic Society will contain in each issue some- 
thing of interest to enamelers. 

While the past year has been highly successful and has thor- 
oughly demonstrated the advisability of the idea of industrial 
divisions, at least as applied to the enameling industry, we look 
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forward to an even more successful year with the enrollment of 
every enameler in the American Ceramic Society and this Division 
by the date of the next annual meeting. 

R. R. DANIELSON, Secretary. 


REPORTS OF LOCAL SECTIONS, 1919-1920 


Northern Ohio Section 


Meeting of April 28, 1919, Portage Hotel, Akron, Ohio. In- 
spection trips through the plants of The Goodyear Rubber Co., 
and The Robinson Clay Products Co., plant No. 1, followed by 
business session and presentation of the following papers: 

“Glaze Studies,’’ Hewitt Wilson, Ohio State University. 

“The Present Trend in Porcelain Manufacture,’ E. T. Mont- 
gomery, Jeffery-Dewitt Co., Detroit. 

“Utility and Art in Brick Construction,’’ Wm. P. Blair, Sec- 
retary, National Paving Brick Manufacturing Association. 

Illustrated talk on “Enamel Manufacture,’ E. P. Poste, 
Elyria Enameled Products Co. 

Meeting of June 23, 1919, Willoughbeach Park, Cleveland, Ohio. 

“Symposium on Fuels, Producer Gas and Fuel Oil,”’ Mr. Ward, 
The General Combustion Co., Chicago, IIl. 

Meeting of December 1, 1919, Hotel Cleveland, Cleveland, Ohio. 

Election and installation of officers. 

‘Testing of Fire Brick,’’ A. F. Gorton, Toledo, Ohio. 

Discussion of cements and refractories, led by Ross C. Purdy, 
of Buffalo, N. Y. 

Attendance at all meetings was good and the Section is in a 
flourishing condition. 

CHARLES H. STONE, JR., Secretary. 


St. Louis Section 


At the annual meeting of the St. Louis Section of the Society 
held at the American Hotel on February 11th, the retiring officers, 
Mr. C. W. Berry, Chairman, and Mr. D. T. Farnham, Councilor 
were replaced by I. A. Krusen as Chairman and C. W. Berry as 
Councilor. Gail R. Truman was re-elected Secretary-Treasurer. 

Fifteen men were present, four active members, six associate 
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members, four local members and one guest. After dinner a 
most interesting program was given as follows: ‘Glass Melting 
Pots,’ C. W. Berry; ‘‘Manufacture and Use of Electrical Porce- 
lain,’ I. A. Krusen; ‘Manufacture of Architectural Terra Cotta,” 
G. R. Truman; ‘Artificial Sillimanite,’’ A. Malinovzky. 

The name “St. Louis Section’”’ was formally adopted to desig- 
nate the local chapter, which at present draws its members from 
that territory known as ‘““The Southwest.”” The by-laws adopted 
by the New York State Section, with a couple of alterations, were 
approved for local use. 

R. TRUMAN, Secretary. 


New England Section 

While the New England District includes some very important 
ceramic enterprises it is nevertheless a district which is numerically 
small in ceramic population. What the district lacks, however, 
in numbers, it makes up in enthusiasm. ‘The members of the 
New England Section feel confident that no other Section of the 
Society shows as great per capita membership or activity as we 
have here in New England. The Section has about 40 members 
all of whom are very much interested in the success of the Section. 

During the past year it has been possible to hold only two gen- 
eral meetings. The first meeting was held at the Boston City 
Club in Boston on October 25 with Mr. W. H. Grueby in the chair. 
There were 12 members present. The chief item on the program 
was a talk by Mr. L. E. Barringer, of the General Electric Com- 
pany, Schenectady, N. Y., on “‘Some Problems in the Manu- 
facture of Electrical Porcelain.’’ ‘The paper was followed by a 
very lively and interesting discussion. 

On January 31, 1920, a meeting was held at the Boston City 
Club. Mr. W. H. Grueby was in the chair and 28 members were 
present. The chief papers were: 

‘The Pyrometer and its Value in Kiln Firing,”’ by E. G. Chaffin, 
of the Norton Co., Worcester, Mass. 

“The Manufacture of Graphite Crucibles,’’ by M. C. Booze, 
of the Norton Co., Worcester, Mass. 

At the meeting of January 31, 1920, officers for the ensuing 
year were elected: C. J. Hudson, Chairman; M. C. Booze, Secre- 
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tary-Treasurer; M. F. Beecher, Councilor, all of the Norton Com- 
pany, Worcester, Mass. The Executive Committee for the en- 
suing year consists of the above officers and the two following 
men: O. C. Dusossoit, Taylor Instrument Co., Boston, Mass., 
George A. Henderson, Dorchester Pottery Works, Dorchester, 
Mass. The Treasurer’s report presented at the January 31st 
meeting showed a balance of $25.52 on hand. 

The New England Section is in a most flourishing condition. 
The plans for the coming year insure a steady and profitable 
growth. 

C. H. Kerr, Councilor. 


Central Ohio Section 

The first meeting after the 1919 convention of the American 
Ceramic Society was held at Zanesville on April 25. Mr. Larsen, 
of the Chemical Warfare Service, gave a résumé of the ‘‘De- 
velopment of Activation of Charcoal for Gas Masks.” This 
was interesting as the highest known activation was secured by 
the development of the tunnel kiln. Mr.R. L. Frink, of Lancaster, 
gave a very interesting talk on ‘“‘Pyrometers.’’ Professor A. 5S. 
Watts gave a talk on the ‘Raw Materials Used in Ceramic In- 
dustries.”’ 

The next meeting was held at Lord Hall, O. S. U., Columbus, O., 
on November 8, 1919, in connection with the Student Branch 
of the Society located at Ohio State University. The meeting 
was addressed by Colonel Edward Orton, Jr., his subject being 
“The Various Types of the Human Equation.” Professor C. B. 
Harrop gave a very instructive talk on ‘““The Open Fire versus 
the Muffle Type of Tunnel Kilns.”’ 

The next meeting was held on February 18, 1920, at the Hotel 
Deshler, Columbus, O., in connection with the meeting of the 
National Brick Manufacturers Association. The following papers 
were presented: ‘‘A Glaze Study Involving Some Interesting 
Colors Developed by Nickel Oxide,”’ by J. D. Whitmer; ‘‘Es- 
sentials for Training Ceramic Engineers,’’ by R. C. Purdy. 

At an adjourned meeting held the same evening the following 
officers were elected: M. B. Cheney, Chairman; J. D. Whitmer, 
Secretary-Treasurer; A. S. Watts, Councilor. The financial 
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statement presented at this meeting showed a balance of $56.82 
in the treasury. 
Respectfully submitted, 
ARTHUR S. Watts, Councilor. 


Chicago Section 

The sixth meeting of the Section was held in connection with 
the Forty-first Annual Convention of the Illinois Clay Manufac- 
turers Association at the LaSalle Hotel, Chicago, on April 9, 
1919. ‘The program included a dinner after which the following 
papers were presented: ‘Discussion of the Humidity System 
of Drying Clay Wares,” by B. S. Radcliffe, Midland Terra Cotta 
Co., Chicago; ‘“‘Heat Insulation for Industrial Furnaces,’’ by 
H. N. Haberstroh, Celite Products Co., Chicago; ‘‘Notes on Zir- 
conium,’’ by E. E. Libman, University of Illinois, Urbana. All 
of these papers were of much interest and were freely discussed. 
There were about forty present and after the papers, the members 
were favored by some informal remarks by Mr. W. D. Gates and 
Dr. Mars. 

At the same meeting, upon the invitation of the University of 
Illinois, the following men were nominated as representatives of 
the Chicago Section to serve on the Advisory Board of the Ceramic 
Department: E. F. Achardt, General Manager, Federal Plate 
Glass Co., Ottawa, Illinois; Chas. S. Reed, President, Chicago 
Retort and Fire Brick Co., Ottawa, Ill.; Theo. G. Dickinson, 
President, Marquette Cement Co., Chicago; F. H. Fall, Jr., 
Benjamin Electric Co., Chicago. 

On Wednesday, September 24, ‘“‘Ceramic Day”’ at the Chemical 
Exposition, the program was in charge of a committee of the 
Section, namely: W. D. Gates, Fritz Wagner, Jr., F. B. Ortman, 
B. S. Radcliffe, and H. T. Bellamy. A report has already been 
made on this meeting, and it will be sufficient to say that, not- 
withstanding some unfortunate circumstances with respect to 
the meeting place, the affair passed off satisfactorily and the at- 
tendance was excellent. The dinner in the evening was very 
successful. 

The seventh regular meeting of the Chicago Section was held 
at the City Club, Chicago, on Saturday, November 29, 1919. 
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The following papers were presented: ‘“‘Phosphate Cement,” 
by R. K. Hursh, Urbana, Illinois; ‘‘Notes on Silica Brick,”’ by 
G. E. Sladek, Urbana, Illinois. As is customary these papers 
followed a luncheon. The attendance was about eighteen. At 
this meeting officers were elected for the ensuing year. Mr. 
B. T. Sweely, Western Electric Co., Chicago, was appointed 
chairman of program committee and Mr. E. A. Brockman, 
Roessler & Hasslacher Chemical Co., Chicago, chairman of the 
membership committee. 

C. W. PARMELEE, Councilor. 


Pittsburgh District Section 

The first meeting was held on April 23, 1919, at the Potters’ 
Club, East Liverpool, Ohio. Mr. Bleininger gave a talk on the 
aims of the American Ceramic Society. Further appropriate 
remarks were made by Mr. Thomas Sant. Mr. Newells, Homer 
Laughlin China Co., gave an interesting talk on cost accounting 
in pottery manufacture. 

The final meeting was held at the Mellon Institute on Decem- 
ber 30, 1919. The following officers were duly elected: C. R. 
Peregrine, Chairman; J. Spotts McDowell, Vice-Chairman; 
L. R. Office, Secretary; Thomas H. Sant, Treasurer; F. W. Walker, 
Councilor. 

The following very instructive papers were read: ‘Notes 
on Glass Refractories,’’ A. V. Bleininger, U. S. Bureau of Stand- 
ards; ‘“Notes on Clay Pits of England,’’ Thomas H. Sant, John 
Sant and Sons Co., E. Liverpool, Ohio; ‘“‘Refractory Cements,”’ 
R. M. Howe, Mellon Institute; “‘A Lining of Glass Pots,’ 5. R. 
Scholes, H. C. Fry Glass Co., Beaver, Pa.; ‘‘Refractories for the 
By-Product Coke Plant,’”’ L. R. Office, Mellon Institute. 

J. C. Voer, Secretary. 


New York State Section 
The New York State Section held two meetings during the 
year, the first at Syracuse, May 9th and 1oth and the second at 
Alfred, December 15th to 17th. There were fourteen mem- 
bers present at the Syracuse meeting and seventeen at the Alfred 
meeting. The present officers, elected at the May meeting, are: 


1 
a 
1 
if 
if 
e 
O 
e 
n 
y 
d 


44 YEAR BOOK OF THE 


S. C. Linbarger, Chairman; J. B. Shaw, Secretary-Treasurer; L. E. 
Barringer, Councilor. 
The Section is planning increased activities during 1920. The 
treasury is amply supplied and the general outlook is satisfactory. 
L. E. BARRINGER, Councilor. 


REPORTS OF STUDENT BRANCHES, 1919~1920 
Ohio State University Student Branch 

The Student Branch held its annual dinner and reception on 
May 9, 1919, at Lord Hall, at which time we had addresses by 
R. T. Stull, President of the American Ceramic Society; Pro- 
fessor D. J. Demorest, Department of Metallurgy; W. J. Mc- 
Caughey, Department of Mineralogy; and Professors Harrop, 
Wilson and Watts of the Department of Ceramic Engineering. 

On October 28, 1919, the Society met and organized for the 
year. On November 8, 1919, we met with the Central Ohio 
Section of the American Ceramic Society and listened to talks by 
Colonel Orton, Professor Harrop and Professor Watts. 

On November 18, 1919, the Society was addressed by Dr. 
James R. Withrow, Department of Chemical Engineering, on 
“The Requirements which Chemical Stoneware Must Meet.” 

The University buildings were closed on account of fuel shortage 
shortly after this, and it was impossible to hold further meetings. 
The Society, however, met in January and had its picture taken 
for display in the Department and for insertion in the College 
Annual. 

On February 18, 1920, we met with the Central Ohio Section 
at the Deshler Hotel, Columbus, O., and listened to addresses 
by J. D. Whitmer and R. C. Purdy. 

The Student Branch consists at present of thirty-seven members. 

The officers are as follows: J. S. Gregorius, Chairman; W. E. 
Cramer, Vice-Chairman; J. L. Carruthers, Secretary-Treasurer. 

Respectfully submitted, 
ARTHUR S. Watts, Councilor. 


University of Illinois Student Branch 


The first meeting of the year was held early in October. It was 
well attended and a lively interest in the organization was evi- 
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dent. It was decided to hold monthly meetings and to make up 
the programs, to a large extent, of papers by the members them- 
selves. This has been well carried out, and some interesting talks 
have been given by a number of the students on plant experience 
or descriptive of plants visited. The meetings have been fairly 
well attended and some lively discussions have taken place. 
At one of the meetings Prof. S. W. Parr talked on the subject, 
“Sulfur in Coal,’’ discussing the modes of its occurrence and its 
effect on the burning properties. 

It is hoped that some week-end trips to near-by ceramic plants 
may be arranged to stimulate greater interest among the younger 
students and to provide material for further discussions in the 
meetings. 

The paid-up membership is twenty-four. The officers for the 
current year are: 

First Semester, Chairman, Gordon Klein; Secretary, Marshall 
W. Harris; second semester, Chairman, Gordon Klein; Secretary, 
William W. Coates, Jr. 

R. K. Hursu, Councilor. 


New York State Student Branch 

The New York State Students’ Branch has held regular meet- 
ings twice a month except when interrupted by vacations. At 
the first meeting George Ford was elected president and J. Clair 
Peck, secretary. Professor Binns spoke upon the work of the 
American Ceramic Society and the aims of the Student Branch 

It was decided to divide the first and second year men each 
into two groups and to organize a contest to be carried out at the 
next following meeting. Each group was to formulate two 
questions dealing with ceramic subjects, one question to be 
given in writing one week before the meeting; the other to be 
propounded on the floor and to be answered without previous 
consideration. The Meetings so arranged were very successful, the 
attendances were large and much interest was shown. 

A number of the members attended the annual meeting of 
the Society at Philadelphia and upon their return a joint meeting 
was arranged by the Department of Applied Art of the New York 
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State School, at which reports of the annual meeting were given 
by those who attended. 
CHARLES F. Binns, Councilor. 


Iowa Student Branch 

The Iowa Student Branch has been holding meetings regularly 
on ‘Tuesday afternoons in the rooms of the Ceramic Engineering 
Department of the Iowa State College. The aim has been to 
allow the students to carry on the programs themselves as much 
as possible. Faculty members have been in attendance at all 
meetings and occasionally have given regular talks but as a rule 
have confined themselves to discussion of the reports by students. 

At the first of the school year, in September, the following 
officers were elected: Chairman, Mr. J. W. Whittemore; Secre- 
tary-Treasurer, Mr. H. E. Borg; Program Committee, J. W. Whitte- 
more and L. R. Alt; Social Committee, H. E. Borg and F. W. Green- 
lee. Prof. O. J. Whittemore was appointed Councilor by the 
Board of Trustees of the Society. 

The following subjects have been discussed to date: 

“Purpose of the Student Branch of A. C.S.,”’ Prof. O. J. Whitte 
more. 

“Clays of Iowa and their Uses,” Prof. S. L. Galpin. 

“Obtaining Clay Samples,” J. W. Whittemore. 

“Chemical Stoneware and Glassware in the U. S.,” J. W. 
Whittemore. 

“Prospecting and Exploitation of Clay Deposits for Crude 
Clay Products,” Prof. O. J. Whittemore. 

“Tests of Clay Drain Tile and Sewer Pipe,’’ W. J. Schlick of 
Engineering Experiment Station. 

“Interesting Details of Operation of Sioux City Brick and ‘Tile 
Co.,” L. R. Alt. 

“Construction, Operation and Advantages of Several Types 
of Clay Working Machinery,” H. E. Borg. 

“Operation of a Drain Tile Plant in Mason City, Ia.,”’ J. W. 
Whittemore. 

For the past two years this branch has been dormant, as the 
war very nearly stripped the college of Ceramic Engineering 
students. At present there is a membership of seven and the 
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outlook is for a large increase of enrollment. Even with the 
small number of members, the meetings have been carried on 
with much interest, and the students seem to be realizing con- 
siderable benefit through their association. 

J. WHITTEMORE, Councilor. 


REPORTS OF COMMITTEES, 1919-1920 


Committee on Publications 


The committee for the preceding year was reappointed by 
President Stull for 1919—1920. 

‘he most important work of the Committee for the year con- 
sisted of the preparation of an index for the nineteen volumes of 
the Transactions and the addition of a section of abstracts to the 
Journal. 

Late in 1919 Editor Geo. H. Brown resigned under pressure of 
other duties and the Board of Trustees appointed Mr. Homer F. 
Staley as his successor. 

A new printing agreement was made with the Eschenbach 
Printing Co., at an increased cost due to the increasing costs of 
labor and material. 

The Journal has not yet been established upon the regularity 
of monthly issue, but this condition will be reached early in the 
publication of Volume III. 

The Society’s membership should assist to the greatest possible 
extent in meeting the increased cost of publication by securing 
additional advertisers and subscribers. 

A financial statement covering Volume II (1919) of the Journal 
is given below, together with a statement for Volume I (1918) for 
comparison : 


EXPENDITURES 


Vol. I Vol. IT 

(1918) (1919) 
Salaries, editor and $1,733.33 $1,953.33 
Printing and distributing 12 numbers......... 283.00 §,737-23 
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RECEIPTS 
From subscribers (non-members).................. 486.00 720.00 
Excess cost over revenuie.................0-+- $1,753.26 $3,064.54 


$6,139.66 $8,834.78 


L. E. BARRINGER, Chairman. 


Report of the Membership Committee 

Unfortunately the membership campaign received a serious 
set back this year in the loss of its chairman, Mr. R. C. Purdy. 
Mr. Purdy resigned May 12th, and I was not appointed until just 
before accepting my present position in September. ‘This change 
made it imperative that I do little outside work until I became 
familiar with the duties of my position. No active work was 
done on my part until October 1st. This meant five months 
lapse. However the individual members of the committee and 
the Division organizations have all been active. 

The growth of the Society the last year as compared with the 
past three years is as follows: 


February Ist Accessions 
- during 
1917 1918 1919 1920 1920 
Honorary..... eve? 4 4 4 3 
I 2 2 
Corporation : 33 77 92 19 
Active resident. 71 79 100 187 88 
Active foreign 5 9 11 14 3 
Associate resident. . 414 568 756 841 196 
Associate foreign... . 43 56 75 82 15 
$37. 7§0 1025 1221 321 


There were 8 losses by death during the year and 125 by resigna- 
tion. At the present time new members are joining at the rate 
of about twenty-five a month, and this gain will be increased con- 
siderably the latter part of the month during the convention. 

Permit me to present the following suggestion for the considera- 
tion of the board: 


. 
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It is apparent that the Divisions are going to be very active in 
securing new members. For this reason, and so that a Member- 
ship Committee could work in conjunction with the Divisions, I 
believe it would be worth while to have the Membership Com- 
mittee composed of a chairman, interested in the membership 
committee primarily, and his committee made up of one member 
from each Division, also a couple of other members interested 
in lines which you think would eventually develop into Divisions. 
This combination will mean that the Divisions can be as active in 
membership work, as their member of the membership committee, 
and that they will not suffer if the chairman of the Membership 
Committee should happen to be uninterested. On the other hand, 
having a disinterested chairman will put him in a position to go 
after any members of his committee who are not showing enough 
activity in their particular Division. Each of the members could 
also act as chairman of the Membership Committee of the Division, 
if thought desirable. ‘This whole system could go one step further 
and have members from the various Sections and Student 
Branches. 

A special effort should be made to get more members who are 
interested in the manufacture of heavy clay products. ‘This is 
the plan of the present committee and it is hoped that the plan 
will be pushed through. It is also possible to increase the member- 
ship and create a Division, if thought desirable, to approach those 
interested in arts and crafts, and pottery work in the schools. 
This is much more important than it would at first appear and 
should be considered. We are particularly fortunate in having 
members who can get in touch with such people. 

F. H. Rmpp.e, Chairman. 


Committee on Standards 

Your Committee has been engaged for the past two years in 
revising and amplifying the tentative methods presented at the 
Indianapolis meetiag in 1918, and in starting the preparation of 
several additional tentative methods. ‘This has involved a large 
amount of laboratory work as well as a large volume of corre- 
spondence, but even so our program outlined at Pittsburgh for 
1919 has fallen far short of accomplishment. Instead of having 
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the revised methods in print at this time, we find there are still 
several months’ work to be done. ‘The present status of our work 
is as follows: 

Six of the former tentative methods, after careful study through 
application in three laboratories, have been amended and revised 
and recommended to the Society for adoption as Standard. The 
ballot has already been distributed to the membership. These 
methods are: drying shrinkage, shrinkage and pore water, water 
of plasticity, true specific gravity, softening point, behavior in 
firing. Five other tentative methods have been studied in a 
similar manner resulting in certain amendments, but the Com- 
mittee wishes to present these again as either tentative or optional. 
These are: fineness, ultimate chemical analysis, warpage, trans- 
verse strength, slaking. One new tentative method has been 
prepared and will be submitted for the first time under this 
classification. This is a method for the sampling of raw ma- 
terials. 

In addition we have in preparation an appendix to be presented 
in connection with the above material, which is designed to give 
general and specific suggestions to assist the operator in arranging 
his apparatus and carrying out the details of the methods to the 
best effect. We are also engaged in preparing a set of standard 
definitions for ceramic terms. ‘This portion of our work is far 
from complete. A plan for the presentation of this material 
has been agreed upon and we hope it will be in print within the 
next few months. 

At the suggestion of the Glass Division, the Committee is now 
giving consideration to the possibility of changing the rule govern- 
ing the appointment of this Committee so that the standardiza- 
tion work pertaining to a given industry may be handled by a com- 
mittee within the Division representing that industry. It would 
be advisable, of course, to have these divisional standardization 
committees so correlated with the Committee on Standards that 
duplication of work as well as conflicting methods may be 
avoided. 

M. F. BEECHER, Chairman. 
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Committee on Codperation 


Herewith is submitted a brief report on the activities of this 
Committee during the past year. 

National Exposition of Chemical Industries.—The chief work of 
the Committee during the year was in connection with representa- 
tion of the Society at the Fifth National Exposition of Chemical 
Industries held at the Coliseum at Chicago during the week of 
September 22, 1919. Membership of this Committee included 
only one, Mr. W. D. Gates, who lives in the Chicago district and 
Mr. Gates was, therefore, called upon to arrange with the manage- 
ment of the Exposition for a booth to be used as the Society’s 
headquarters. Mr. Gates also appointed a local committee in 
Chicago and this local committee together with the Chicago 
Section officially looked after the arrangements, so far as they 
pertained to matters in Chicago. 

The management of the Exposition set aside Wednesday, 
September 24, as Ceramic Day and an excellent program was 
arranged. ‘The program follows: 

1. ‘“The American Ceramic Society, Past, Present and Future,”’ 
Prof. Charles F. Binns. 

2. ‘“‘Buy on Analysis,’” Dr. Alexander Silverman. 

3. “Some Aspects of Scientific Research in Relation to the Glass 
Industry,”’ Dr. E. W. Washburn. 

4. “Superior Refractories,” Mr. Ross C. Purdy. 

5. ‘The Making of Pottery,’’ Mr. Frederick H. Rhead. 

6. “General Types of Optical Glass,” Mr. Robert J. Mont 
gomery. 

7. “Brick and Tile,’’ Mr. Douglas F. Stevens. 

8. ‘The Application of Scientific Methods to Ceramic Re- 
search,’’ Mr. A. V. Bleininger. 

9. “The Manufacture of Optical Glass,’’ Dr. J. C. Hostetter. 

10. “‘Enameling Technology,’’ Mr. R. R. Danielson. 

11. ‘Fused Sillimanite Products,’ Mr. A. Malinovzsky. 
Moving Pictures: 

1. “Making of Cut Glass.” 

2. “Glass Bulb and Tubing Manufacture for Mazda Lamps.” 

3 ‘Manufacture of Architectural Terra Cotta.”’ 
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In addition to the regular program we were very fortunate in 
having Dr. W. E. S. Turner and Dr. M. W. Travers from England, 
and our members appreciated very much the opportunity of 
becoming personally acquainted with these gentlemen. 

As stated in the report of last year it was not found possible to 
segregate the ceramic exhibits, because the individual firms felt 
it was not advisable. After all, it is. probably to the best 
interests of the Society to have ceramic exhibits scattered through- 
out the hall, because in this way more attention is actually 
drawn to the ceramic industries by the appearance of exhibits 
at intervals, and the casual visitor is certain to see some of the 
ceramic work whereas if it were segregated he might not visit that 
section at all. 

It is the opinion of the Chairman of this Committee that it 
would be more advisable to have a special committee for this 
Exposition rather than to have such arrangements handled by 
any general committee. It is obvious that the nucleus of the 
Exposition Committee should be a resident in or near to the place 
of the Exposition and there is enough work in connection with this 
annual Exposition to justify the formation of a committee for the 
purpose. 

Publicity Notices—The publication of a regular monthly 
Journal by the Society has been of the greatest assistance to the 
Committee on Coéperation in securing publicity notices regard- 
ing the Society’s activities. Other publications having a some- 
what allied interest have been very free in their publication of 
notices of articles appearing in the Journal of the American 
Ceramic Society and even in reproducing such articles in abstract 
or in full, giving due credit to the Society. 

Speakers.—It has been the desire of this Committee on Coépera- 
tion to arrange for speakers at various functions having in mind 
the propaganda work of the Society. Due to the unfortunate and 
prolonged illness of Dr. Hart who has had this matter in hand it 
has not been possible to accomplish a great deal, but it is believed 
that this does offer a fruitful field for creating increased interest 
in the Society. 

Coéperation of other Societies. —One of the functions of the Com- 
mittee is to furnish a proper channel of intercourse and coépera- 
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tion through which relations with other scientific and technical 
Societies may be cleared. With Committees of the American 
Society for Testing Materials quite a little work has been done 
in achieving uniform standards of such testing methods as have 
been considered by both organizations. Similarly with the Society 
of Glass Technology plans have been established which undoubt- 
edly will lead to close relations between the two Societies, in 
matters of mutual interest. 
C. H. Kerr, Chairman. 


Committee on Sections and Divisions 

On behalf of the Committee on Sections and Divisions, I beg 
to report there has been but little before the Committee during 
the past year. The only matter was the approval of by-laws of 
one of the Divisions. In this connection, we would urge that 
there be some action taken to make the rules or by-laws of the 
several Sections and of the several Divisions uniform. We 
realize there must be some difference, but these are very minor 
ones. 

Nothing has been done during the year in regard to the drawing 
of lines between the territory properly belonging to the several 
Sections. RICHARD R. Hics, Chairman. 


Committee on Papers and Programs 

At our annual meeting in 1919 the Papers and Programs Com- 
mittee in its final report made six recommendations for the con- 
sideration of the Board of Trustees and the succeeding com- 
mittee. These were acted on favorably and the work of the 
committee has thus been greatly facilitated during the year. 

The average membership from 1907 to 1917 was 426. From 
1907 to 1919 only 240 members, or about 50 per cent, contributed 
all the papers published. This is equivalent to about 25 per cent 
of our present membership. Twenty members, Messrs. Blein- 
inger, Watts, Purdy, Staley, G. H. Brown, Riddle, H. E. Ashley, 
E. T. Montgomery, Shaw, Orton, Schurecht, Emley, Pence, 
Stull, Parmelee, Minton, Binns, Simcoe, A. E. Williams and 
Kirkpatrick, slightly less than 5 per cent of the average member- 
ship from 1907 to 1917, and less than 2 per cent of the present 
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number, contributed 251 papers of the total of 631, or 40 per cent. 
Our most active contributors during this period were, Prof. 
Bleininger 29 papers, Prof. Watts 28, Prof. Purdy 23, Prof. 
Staley 21, Prof. Brown 17, Mr. Riddle 13, H. E. Ashley 12 and 
FE. T. Montgomery 11. 

It seems worth while to present a table for the twelve years 
1907 to 1919 showing the membership each year, the number 
of papers published, the number of contributors and the per- 
centage of contributors to the total membership. 


Mem- Contribu- Per- 
Volume Year bership Papers tors centage 
cx... 1907 231 38 28 12% 

.. 1912 425 68 48 16 
XVII 483 68 53 14 
XVIII 516 52 43 10 
pi: 537 44 35 8 
976 61 47 6 


At our last annual meeting we had 60 papers on the program. 
This year we have 128, or more than double last year’s program, 
and the list is not complete. Of these 128 papers 37 were pub- 
lished in the Journal during the past year, leaving 91 new papers. 
Besides these papers we have arranged for the session on tunnel 
kilns with at least seven contributors. It is evident, therefore, 
that the committee has put into operation its recommendations 
of last year. R. H. Minton, Chairman. 


Summer Meeting Committee 
About fifty members assembled in Buffalo, August 4, 1919, for 
the Annual Summer Meeting of the Society. Owing to the very 
few representative ceramic industries in this district, the only 
ceramic plant visited was that of the Buffalo Pottery Company. 
Trips were taken through some of Buffalo’s largest industries, 
including the Pierce Arrow Motor Car Company, The Larkin 
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Company and the Lackawanna Steel Company. One entire day 
was spent in a motor bus trip to Niagara Falls, which, besides 
including all the scenic points on both the American and Canadian 
sides of the River, afforded an opportunity to make an interesting 
inspection tour through one of the large plants of the Niagara 
Falls Power Company, and also a visit to the home of shredded 
wheat which was of special interest to the ladies present. 

Wednesday night the party embarked on the good ship “City 
of Buffalo’”’ and next morning found a large number of recruits 
at the pier in Cleveland. After breakfast at Cleveland’s newest 
hotel, Cleveland Hotel, the party divided into four parts and were 
taken by automobile to visit the General Electric Company's 
glass works and their Nela Research Laboratories. The Enamel 
Products Company and The Cleveland Metal Products 
Company’s enameling plant. 

After a noon luncheon at the Hotel Cleveland, the entire party 
numbering more than 200, was entertained by the Northern Ohio 
Section at the Yacht Club. Water sports, in which Mr. Purdy 
had the leading réle, and a baseball game, in which Dewitt F. 
Riess of Sheboygan covered himself with glory, were the principal 
events of the afternoon. 

A complimentary dinner and smoker followed, and in the 
evening the summer meeting ended with a dance. 

S. C. LINBARGER, Chairman, Buffalo. 
R. D. LANDRUM, Chairman, Cleveland. 


PUBLICATIONS OF THE AMERICAN CERAMIC SOCIETY 


Annual transactions Bound in cloth 
Vol. I. 1899 110 pages......... $4.75 
Vol. IT. 378 pames........... 4.75 
Vol. IIT. 1901 238 pages.......... 4.95 
Vol. IV. 1902 300 pages......... 4.75 
Vol. VI. 4-75 
Vol. VII. 1905 454 pages...... 4-75 
4-75 
Vol. XI. 1909 632 pages..... 6.25 
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Annual transactions 


Vol. XII. 1910 
Vol. XIII. IQII 
Vol. XIV. 1912 
Vol. XV. 1913 
Vol. XVI. 1914 
Vol. XVII. 1915 
Vol. XVIII. 1916 
Vol. XIX. 1917 
Journal 
Vol. I. 1918 
Vol. IT. 1919 


pees... 


892 pages.... 


Bound in clot 


ON UN 
mono 


Unbound onl 
6.00 


6.00 


h 


y 


To members of the Society a reduction of 40 per cent will be made from the 


above prices. 


at member’s rate. 
Vols. II, V, VIII, IX, X, XII, XIV, and XIX, will not be sold 
except in complete sets. 

The Society has also published the following books, which will be sold net, 
at the prices listed, to the public and members alike: 


NOTE: 


The Collected Writings of Dr. Hermann August Seger, Volume I. 


(a) Treatises of a general scientific nature. 


(b) Essays relating 


to Brick and Terra Cotta, Earthenware and Stoneware, and Re- 


fractory Wares. 
The Collected Writings of Dr. Hermann August Seger, Volume II. 


(a) Essays on White Ware and Porcelain. 


and 


Polemics. (c 


552 


pages. Bound in cloth....... he $7 


(b) Travels, Letters 


Uncompleted works and extracts from the 


archives of the Royal Factory. 605 pages. Bound incloth.... 7 
A Bibliography of Clays and the Ceramic Arts, by Dr. John C. Bran- 
1906. 451 pages. Bound in cloth. Contains 6027 titles of 


ner, 


Members cannot purchase more than one copy of each volume 


The above publications can be obtained of the Secretary and will be shipped 
at the consignee’s expense by express or parcels post to any address on receipt 


oi the price. 
of the Branner Bibliography is given free. 


payable to The American Ceramic Society. 


CHAS. 


F. 


BINNS, Secretary 
Alfred, N. Y. 


To all who purchase a complete set of the Transactions, a copy 
Make all checks or money orders 


Public Libraries where Publications of the American Ceramic 


Society May be Found 


Boston Public Library. 
Carnegie Library, Pittsburgh. 
Cincinnati Public Library. 
Cleveland Public Library. 
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Columbia University Library, New York City 
Cornell University Library, Ithaca. 

John Crerar Library, Chicago. 

Detroit Public Library. 

Free Library of Philadelphia. 

Grosvenor Public Library, Buffalo. 

Iowa State College Library, Ames. 

Johns Hopkins University Library, Baltimore. 
Library of Congress, Washington. 

Library of Emory University, Emory, Georgia. 
Los Angeles Public Library. 

Massachusetts Institute of Technology, Boston. 
Mercantile Library of St. Louis. 

New York Public Library. 

New York State Library, Albany. 

New York State School of Ceramics, Alfred 
Ohio State University, Columbus. 

Providence Public Library. 

Purdue University, LaFayette, Ind. 

Syracuse Public Library. 

St. Louis Public Library. 

Trenton Free Public Library. 

Inited States Geological Survey, Washington. 
‘nited States Patent Office, Washington. 
Iniversity of California, Berkeley. 

‘niversity of Colorado, Boulder. 

‘niversity of Illinois, Urbana. 

Iniversity of Iowa, Iowa City. 

Tniversity of Michigan, Ann Arbor. 

‘niversity of Minnesota, Minneapolis. 
Iniversity of Texas, Austin. 

Iniversity of Utah, Salt Lake City. 

niversity of Washington, Seattle. 

University of Wisconsin, Madison. 

Worcester Free Public Library. 


RULES OF THE SOCIETY 


(Revised 1919) 


I Objects 


on 


The objects of the American Ceramic Society are to develop the ceramic 


ture, and other activities. 


arts and the sciences related to the silicate industries by means of meetings 
for the reading and discussion of papers, the publication of scientific litera 
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II Membership 


The Society shall consist of Honorary Members, Active Members, Associate 
Members, Affiliated Members, and Corporation Members. 

Honorary Members must be persons of acknowledged professional emi- 
nence whom the Society wishes to honor in recognition of their achievements 
in ceramic science or art. Their number shall at no time exceed two per cent 
of the combined active and associate membership. 

Honorary Members shall be nominated for election by at least five Active 
Members and approved by the Board of Trustees. Their nomination shall 
be placed before the Society at an annual meeting and to be elected they must 
receive the affirmative vote of at least ninety per cent of those voting, by 
letter ballot, at the next succeeding annual meeting. 

Active Members must be persons competent to fill responsible positions in 
ceramics. Only Associate Members shall be eligible to election as Active 
Members and such election shall occur only in recognition of attainments 
or of services in the science, technology, or art of the silicate industries. 

Associate Members must be persons interested in the silicate or allied in- 
dustries 

The Board of Trustees shall in each regular meeting advance to Active 
Membership all Associate Members whose activity in the Society or whose 
prominence in the ceramic industries, in the opinion of a majority of the 
Board of Trustees, merits such recognition. Any Active Member may 
nominate in writing Associates for Active Membership and the Board of 
Trustees shall act on such recommendation at the next regular meeting of 
the Society. A written statement of the qualifications of each candidate 
shall be presented at that meeting of the Society and published promptly 
in the Journal. 

Corporation Members must be persons, firms, or corporations who, being 
interested in the Society, make such financial contributions for its support 
as are prescribed in Section ITI. 

Corporation members may be enrolled on the appropriate list of the Society 
at any time upon payment of the dues prescribed in Section IIT. 

Affiliated Members are those members of a Local Section who are not 
otherwise connected with the Society. Their rights and privileges relate 
solely to the affairs of the Local Sections to which they belong. 

All Honorary Members, Active Members, Associate Members and Corpora- 
tion Members shall be equally entitled to the privileges of membership, except 
that only Active Members and one representative of each Corporation Mem- 
ber shall be entitled to vote. Such representative shall be officially designated 
by the person, firm or corporation represented. Only Active Members shall 
be entitled to hold office. The roster of each grade of membership shall be 
printed separately in at least one publication issued by the Society annually. 

Any person may be expelled from any grade of the membership of the 
Society if charges signed by five or more Active Members be filed against 
him or her, and if the Board of Trustees examine into and sustain said charges 
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by a majority vote. Such person, however, shall be first notified of the 
charges against him and be given a reasonable time to appear before the 
Board of Trustees or to present a written defense, before final action is taken. 


Ill Dues 


Honorary Members shall be exempt from all fees or dues. 

On and after February 1, 1920, no initiation fee shall be levied or collected 
from Associates upon promotion to Active Membership. The annual dues 
shall be fixed by the Board of Trustees and shall not exceed ten dollars, four 
dollars of which shall be a subscription to the Journal of the American 
Ceramic Society. 

The initiation fee of Associate Members shall be five dollars, payable 
within three months after date of election. The annual dues shall be fixed 
by the Board of Trustees but shall not exceed five dollars, four dollars of which 
shall be a subscription to the Journal of the American Ceramic Society. 

Affiliated Members are liable only for the dues and assessments of the 
Local Sections. 

Corporation Members shall pay no initiation fee. The annual dues shall 
be fixed by the Board of Trustees, but shall not be less than twenty-five 
dollars, four dollars of which shall be a subscription to the Journal of the 
American Ceramic Society. The privileges of membership shall begin upon 
payment of the annual dues. 

Any Active or Associate Member in arrears for over one year may be sus- 
pended from membership by the Board of Trustees until such arrears are 
paid and in event of continued dereliction, may be dropped from the rolls. 
Active Members in arrears are not eligible to vote. The annual dues of 
Active and Associate Members are payable within three months succeeding 
the date of the annual meeting. 

IV Officers 

The affairs of the Society shall be managed by a Board of Trustees con- 
sisting of the President, the Vice-President, (the Honorary Secretary, if there 
be one), the Treasurer, the retiring President, and his immediate predecessor, 
and three trustees. The President, the Vice-President. and the Treasurer 
shall be elected to serve one year. The Trustees shall be elected to serve 
three years, one Trustee being elected each year. 

The Board of Trustees may from time to time, within their discretion, elect 
any past Secretary of the Society as Honorary Secretary to perform such 
duties as they may designate. 

The President shall have general supervision of the affairs of the Society 
under the direction of the Board of Trustees and shall perform such other 
duties as pertain to his office. 

He shall countersign the checks drawn by the Treasurer when such drafts 
are known by him to be proper and duly authorized by the Board of Trustees. 

A Secretary shall be appointed annually by the Board of Trustees to serve 
for one year. 
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He shall see that all moneys due the Society are carefully collected and 
deposited in a Bank approved by the Board of Trustees, and he shall transfer 
monthly such funds to the custody of the Treasurer. The Secretary shall 
carefully scrutinize all expenditures and use his best endeavors to secure 
economy in the administration of the Society. He shall personally investigate 
and certify the accuracy of all bills or vouchers on which money is to be 
paid. He shall have charge of the books of account of the Society and shall 
furnish monthly to the Board of Trustees a statement of monthly balances 
He shall present annually to the Board of Trustees a balance sheet of his 
books as of the 31st of December and shall furnish from time to time such 
other statements as may be required of him. 

He shall conduct the correspondence of the Society and keep full records 
of the same. He shall transmit promptly to the Board of Trustees for their 
consideration all communications not of routine nature. He shall report 
promptly to all Active Members the results of all balloting on the business 
of the Society unless otherwise ordered by the Board of Trustees. He shall 
perform all other duties which may from time to time be assigned to him by 
the Board of Trustees. 

The Secretary may be paid a salary to be determined by the Board of 
Trustees. 

The Secretary shall furnish a suitable bond for the satisfactory performance 
of his duties, which shall be held in the custody of the President. 

The Treasurer shall receive all moneys due the Society, and deposit the 
same in the name of the Society in a National Bank designated by the 
Treasurer and approved by the Board of Trustees. He shall invest all funds 
not needed for current disbursements, as shall be ordered by the Board of 
Trustees. He shall pay all bills by draft, when certified by the Secretary 
or as ordered by the Board of Trustees. He shall furnish a satisfactory 
bond for the proper performance of his duties, which shall be held in the 
custody of the President. 

All securities belonging to the Society shall be held in the custody of the 
Treasurer. 

The accounts of the Secretary and of the Treasurer shall be audited before 
each annual meeting by a certified public accountant or some other com- 
petent person designated by the Board of Trustees. 

A vacancy in any office shall be filled by appointment by the Board of 
Trustees but the new incumbent shall not thereby be rendered ineligible 
for re-election to the same office at the next annual meeting. On the failure 
of any officer or any member of a committee to execute his duties within a 
reasonable time, the Board of Trustees, after duly warning such person, 
may declare the office vacant and appoint a new incumbent. 

A majority of the Board of Trustees shall constitute a quorum, but the 
Board of Trustees shall be permitted to carry on such business as they may 


desire by letter. 
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V_ Elections 


At the annual meeting a Nominating Committee of five Active Members, 
not officers of the Society, shall be appointed. 

At least ninety days before the annual meeting this committee shall send 
the names of the nominees to the Secretary who will immediately send a 
copy of the same to each Active Member. Any five Active Members may 
act as a self-constituted Nominating Committee and present the names 
of any nominees to the Secretary, provided this is done at least thirty days 
before the annual meeting. The names of all nominees, provided thei 
assent has been obtained before nomination, shall be placed on the ballot 
without distinction as to nomination by the regular or self-constituted Nomi 
nating Committee and shall be mailed to each Active Member, not in 
arrears, at least twenty days before the annual meeting. The voting shall be 
contixed to the names appearing on this ballot. The ballot shall be enclosed 
in an envelope on which there shall be no mark for identification other than 
the word ‘‘Ballot.’’ This envelope shall be enclosed in another envelope for 
mailing, addressed to the Secretary, upon the back of which the voter shall 
endorse his name. The ballot envelope shall be opened in the presence ol 
three scrutineers appointed by the President, who will report the result 
of the election at the last session of the annual meeting. A plurality of 


affirmative votes cast shall elect. 
VI Meetings 


The annual meeting shall take place on he first Monday in February, ot 
as soon thereafter as can be arranged, at such place as the Board of Trustees 
may decide, at which time reports shall be made by the Board of Trustees, 
Treasurer, and scrutineers of election, and the accounts of the Treasure 
shall be audited by a committee of three appointed by the President. Ten 
active members shall constitute a quorum at any regular meeting and a ma 
jority shall rule unless otherwise specified. 

The order of business at the annual meeting sha‘l be 

1. President’s address. 

2. Reading of minutes of last meeting. 

3. Reports of the Board of Trustees and Treasurer. 
4. Old business. 

5. New business. 

6. Reading of papers. 

7. Announcement of election of officers, Honorary and Active 
Members. 

8. Installation of officers and new members. 

9g. Appointment of committees. 
10. Adjournment. 

Other meetings may be held at such times and places during the year as 
the Board of Trustees, may decide, but at least twenty days’ notice shall be 


given of any meeting. 
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The President shall appoint at the annual meeting a committee of five, 
to be known as the Summer Meeting Committee, whose duty it shall be to 
arrange for a summer excursion meeting at some suitable point. The ex- 
penses of the Summer Meeting Committee in arranging the program of 
visits and for printing, rooms, and facilities for meetings shall be borne by 
the Society. 

VII Standing Committees 


The following Standing Committees shall be appointed annually by the 
Board of Trustees: 
1. Rules. 
2. Publications. 
3. Membership. 
4. Standards. 
5. Sections and Divisions. 
6. Papers and Programs. 
7. Coéperation. 
8. Research and Development. 

The Committee on Rules shall consist of five members. It shall receive 
all recommendations relating to changes of Rules and shall report upon the 
same to the Secretary for transmission to the Society. It shall have power 
to propose changes in the Rules of the Society. 

The Committee on Publications shall consist of the Editor and four mem- 
bers. The duties of the Editor and Committee on Publications are defined 
under Article XI on Publications. 

The Committee on Membership shall consist of at least five members and 
shall have the power to appoint sub-committees. Its function shall be to 
undertake systematically the enlargement of the membership of the Society 
amongst those interested in the silicate and allied industries. 

The Committee on Standards shall consist of at least five members and 
shall have the power to appoint sub-committees. It shall submit written 
reports, resolutions, and recommendations, relating to tests of materials 
and products. The Committee may report at any regular meeting of the 
Society. For adoption, these reports, resolutions, and recommendations 
must be submitted in printed form to the members of the Society at least six 
months before a vote may be taken, during which time any amendments, 
changes, or corrections suggested by any member may with the approval 
of the Committee be incorporated in the report, resolution, or recommenda- 
tion. The reports, resolutions, and recommendations as amended shall 
then be submitted by le ter ballot to the Active Members. A two-thirds 
vote shall be required for adoption. 

The Committee on Sections and Divisions shall consist of five members. 
Its duties shall be to promote the organization and welfare of Local Sections, 
Student Branches, and Divisions. 

The Committee on Papers and Programs shall consist of the Chairmen of 
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the various Divisions, the Secre'ary of the Society, and such other persons as 
the Board of Trustees may deem advisable. Its duties shall be to procure 
papers and discussions for the meetings and publications of the Society 
The Committee may require an abstract of any paper submitted before 
placing it upon a program. 

The Committee on Codéperation shall consist of at least five members. 
Its duties shall be to promote the interests of the Society by coéperation 
with other societies and organizations and to secure recognition of the So 
ciety by any proper means. 

The Committee on Research and Development shall consist of five mem 
bers. Its duties shall be to organize and encourage scientific investigations 
pertaining to the silicate and related industries especially those investigations 
which will stimulate the development of our national industries and resources 
It shall be empowered to coéperate with similar committees of other scientific 
societies and with Government bureaus. 


VIII Divisions 

Professional group to be known as Divisions of the Society and to be or 
ganized rom members of the Society may be authorized by the Board of 
Trustees for stimulating the growth and development of the Society, when 
such action Shall seem wise and expedient. Any member of the Society 
may register in any Divisions of the Society in which he is interested. 

The affairs of a Division shall be managed by a Chairman, a Secretary 
Treasurer, and a Council of four members. The officers of the Division and 
two members of the Council shali be elected annually by ballot at the last 
session of the Division held during the annual meeting of the Society and shall 
take office at the close of the meeting at which they are elected. All mem 
bers of a Division are entitled to vote. The members of the Council shall 
hold office for two years. The officers shall hold office for one year or until 
their successors are elected. The Board of Trustees shall fill any vacancies 
occurring through death or resignation among officers of a Division. 

A Division shall have the right to make by-laws for its own government, 
which shall be subject to the approval of the Board of Trustees and must 
not be inconsistent with the Rules of the Society, and a committee to draw 
up such by-laws shall be appointed at the first meeting held by the Division. 

Any Division may raise or collect funds to be expended for its own pur 
poses and may have the entire management and control of said funds, inso- 
far as said management and control does not conflict with any provisions 
of the Rules or with the Charter of the Society. 

The Secretary-Treasurer of each Division shall make an annual report 
to the Society of the activities and finances of the Division. 

Any Division may be dissolved by the Board of Trustees for good and 
sufficient reasons. 


IX Local Sections 


Local Sections, each carrying some distinguishing title prefixed to the 
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words ‘‘Section of the American Ceramic Society,’’ may be authorized by 
the Society. 

The purposes of such sections shall be to strengthen and extend the work 
of the Society as defined in Section I of its Rules by more frequent meetings 
in local centers than are possible to the Society as a whole and by bringing 
the benefits of the work to persons who would not otherwise be reached 

Application for permission to form a Local Section must be in writing 
and signed by not less than ten members of the Society in good standing, 
residing in the general locality where the Section is to be formed, of whom 
one at least shall be an Active Member. To be considered at any given 
meeting an application must be filed with the Secretary at least thirty days 
prior to the date of the meeting and notice that the application is pending 
must appear in the program of the meeting. To be granted, the application 
must receive the affirmative vote of two-thirds of those present. In event of 
affirmative action the Society will issue a charter to the applicants authorizing 
them to form a Section under the name proposed. Charters for I.ocal Sec- 
tions may be temporarily suspended by the Board of Trustees for cause, 
but no charter can be permanently rescinded except by vote of two-thirds of 
those present at a regular meeting of the Society, after due publication in 
the program of the meeting that the matter is pending. 

Local Sections shall have power to make their own rules and by-laws 
except that they shall not pass any rule or by-law which is in conflict with 
the Rules of the Society. “ 

The officers of Local Sections shall be a Chairman, a Secretary, a Coun- 
cilor, and such others as the Section may prescribe. The duties of the Chair- 
man and Secretary shall be such as usually pertain to those offices. The 
Councilor shall be an Active Member of the Society. He shall be elected by 
the Local Section and it shall be his duty to advise the Section in*all matters 
pertaining to its relations with the Society and to make an annual report 
to the Society regarding the work and status of the Section. The names of 
the Chairman, Secretary, and Councilor of each Section shall appear in the 
roster of the Society. 

Any person interested in the silicate and allied industries is eligible to 
membership in a Local Section. 

Local Sections shall have power to fix their own dues or assessments, such 
dues or assessments being in addition to and independent of the regular 
dues and assessments of the Society upon its members. No Section shall 
have authority to incur debt in the name of the Society or for which the So- 
ciety may become liable. 

X Student Branches 

Student Branches, each carrying some distinguishing title prefixed to the 
words ‘“‘Student Branch of the American Ceramic Society,’’ may be estab- 
lished in institutions in which regular courses of instruction in ceramics are 


maintained. 


4 


4 


AMERICAN CERAMIC SOCIETY 65 


The purpose of such Student Branches shall be to strengthen and extend 
the work of the Society, as defined in Section I of the Rules, by enlisting the 
interest and support of students in ceramics while still in school and by stim- 
ulating the spirit of ceramic research among them. 

Application to form a Student Branch in any institution must be in writing, 
signed by not less than five regularly enrolled students in good standing 
and endorsed by two or more members of the Society. The application must 
be filed and acted upon as provided for Local Sections in Section IX, and 
may be suspended or revoked for cause in the same manner. 

Student Branches shall have power to make their own rules and by-laws, 
except that they shall not pass any rule or by-law in conflict with the Rules 
of the Society. 

The officers of Student Branches shall be a Chairman, a Secretary, a Coun- 
cilor, and such others as the Student Branch may prescribe. The Chairman 
and Secretary shall be elected by the Student Branch and their duties shall 
be such as usually pertain to those offices. The Councilor shall be an Active 
Member of the Society, appointed by the Board of Trustees to act in this 
capacity to the Student Branch. The duties of the Councilor shall be to 
advise the Student Branch in all matters pertaining to its relations to the 
Society and to make an annual report to the Society regarding the work 
and status of the Student Branch. The names of the Chairman, Secretary, 
and Councilor for each Student Branch shall appear in the roster of the So- 
ciety. 

Membership in a Student Branch shall be limited to the instructional 
force and regularly enrolled students of schools in which branches are located, 
subject to the rules of the school. concerned governing outside activities 
of students. 

Student Branches shall have power to fix their own dues and assessments 
and, as such, shall pay no dues or initiation fees to the Society. No Student 
Branch shall have authority to incur debt in the name of the Society or for 
which the Society may become liable. 

Members of a Student Branch as such shall pay no dues or initiation fees 
to the Society but upon depositing a certificate of good standing from their 
Secretary, may purchase from the Society its publications at the same rate 
as Associate Members of the Society. This privilege shall cease when the 
student’s connection with the school ceases, but members of a Student Branch, 
upon leaving school, may at once become Associate Members of the Society 
by depositing their certificates, making proper application, and paying the 
regular initiation fee. 


XI Publications 
The Board of Trustees may employ, at a suitable compensation, an editor 
of the publications of the Society. 
The Committee on Publications shall have general supervision of the pub- 
lications of the Society and of contracts and expenditures connected there- 
with, subject to the approval of the Board of Trustees. 
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In the consideration of papers offered for presentation or publication those 
papers containing matter readily found elsewhere, those specially advocating 
personal interests, those carelessly prepared or controverting established 
facts, and those purely speculative or foreign to the purposes of the Society, 
shall be rejected. The Committee on Publications shall determine which 
papers shall be printed. The Committee may return a paper to the writer 
for correction and emendation and may call to its aid one or more members 
of special experience relating to the subject treated, either to advise on the 
paper or to discuss it. 

The Committee on Publications shall provide for the publication of a 
monthly periodical entitled the Journal of the American Ceramic Society, the 
subscription price of which shall be four dollars to members and six dollars 
to non-members. 

One copy of each issue of the paper-bound edition of the Journal shall be 
sent prepaid to each member of the Society not in arrears. No member 
shall be furnished with more than one copy of each issue free for any single 
year. A member may be permitted to complete by purchase one file of the 
publications of the Society at less than the current commercial rate, the 
amount to be fixed by the Board of Trustees and to be called the member’s 
rate. 

The Secretary shall have the custody of all publications of the Society, 
shall keep them safely stored and insured, and shall sell them to the public 
at prices which shall be fixed by the Board of Trustees. The Board of Trus- 
tees shall also, from time to time, fix the price of the volumes remaining unsold 
and shall have authority to refuse to sell the back volumes of the Transac- 
tions and Journals except in complete sets, at such time as the quantity re- 
maining of any number becomes so small as in their judgment to warrant such 
action. 

The Editor shall request the author of each article appearing in the Journal 
of the Society to fill out and sign, within a definite time limit, a form, speci- 
fying the number of reprints of said article, if any, which he desires. This 
form shall contain a table from which can be computed the approximate 
cost at which any reprints will be furnished. In event that the expense of 
furnishing the desired number of reprints is large, the Board of Trustees may 
require the author to pay part or all of the cost involved before the publica- 
tion of the reprints is begun. On receipt of such signed order within the time 
limit set the Editor shall cause to have prin'ed the desired number of copies. 
If the author makes no reply or replies after the time limit has expired then 
the Society will not be responsible for the publication of any reprints of the 
article in question except at the usual market price for the printing of new 
matter. 

No one shall have the right to demand the publication of an article inde- 
pendent of the discussion which accompanied it and no one having taken 
part in a discussion upon an article shall be entitled to order reprints of the 
discussion separately and apart from the article itself. 
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The Society is not, as a body, responsible for the statement of facts or 

opinions expressed by individuals in its publications. 
XII Parliamentary Standard 

Roberts’ “Rules of Order” shall be the parliamentary standard on all points 

not covered by these rules. 
XIII Amendments 

To amend these Rules the amendment must be presented in writing at a 
regular meeting of the Society and, if approved by the Committee on Rules 
or by any ten Active Members, must be printed on a ballot and sent out not 
earlier than thirty nor later than sixty days after the adjournment of the 
meeting at which the amendment was presented. If the said letter ballot 
shows an affirmative vote of not less than two-thirds of the total vote cast 
within fourteen days of the date of mailing, then the same shall be declared 
carried and shall at once become effective. 
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“fin Memoriam” 1919=1920 


Bramlett, J. T. Sweet, George 


Gregori, L. P. Wagner, Fritz 


Nelson, Idris Young, George F. 
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MEMBERSHIP LISTS, May 1, 1920 


Honorary Members 


Branner, John C., Ph.D., President, Leland Stanford Junior University, 
Stanford University, Cal. 

English Ceramic Society, Mr. R. J. Johnson, President, Oulton Rocks, Stone, 
Staffordshire, England. 

Storer, Mrs. Maria Longworth (Mrs. Bellamy Storer), Founder of the Rook- 
wood Pottery, Cincinnati, Ohio. 


Resident Active Members 


Arnold, H. C., 284 South Main St., Washington, Pa. 

Ashbaugh, Chas. C., East Liverpool, Ohio, Secretary and Treasurer, West 
End Pottery Company. 

Aubrey, Arthur J., Youngstown, Ohio, Assistant General Superintendent, 
Bessemer Limestone Company. 

Babcock, M. G., 241 McKee Place, Pittsburgh, Pa., McCullough-Dalzell 
Crucible Company. 

Bacon, Raymond F., Pittsburgh, Pa., Director, Mellon Institute. 

Barringer, L. E., Schenectady, N. Y., Engineer of Insulations, General Elec- 
tric Company. 

Barton, G. E., 227 Pine St., Millville, N. J., Chief Chemist and Technical 
Expert, Whitall Tatum Company. 

Bates, P. H., 3220 Morrison St., Chevy Chase, D. C., U. S. Bureau of Stand- 
ards. 

Beecher, M. F., Worcester, Mass., Research Laboratories, Norton Company. 

Bell, M. L., 901 South Ave., Wilkinsburg, Pa., Ceramic Engineer, Carnegie 
Steel Company, Braddock, Pa. 

Bently, Louis L., Beaver Falls, Pa., Superintendent, Armstrong Cork Com- 
pany. 

Berry, C. W., St. Louis, Mo., Chemist, Laclede-Christy Clay Products 
Company. 

Binns, Chas. F., Alfred, N. Y., Director, New York State School of Clay- 
Working and Ceramics. 

Blair, Marion W., 411 Front St., Ridgway, Pa., Superintendent, Yingling 
Martin Brick Company, Johnsonburg, Pa. 

Blair, William P., 824 B. of L. E. Bldg., Cleveland, Ohio, Secretary, National 
Paving Brick Manufacturers Association. 

Bleininger, A. V., Washington, D. C., U. S. Bureau of Standards. 

Bloomfield, Chas. A., Metuchen, N. J., Treasurer, Bloomfield Clay Company. 

Boeck, Percy A., 11 Broadway, New York City, Celite Products Company. 

Bole, George A., Alfred, N. Y., Professor of Chemistry, New York State 
School of Clay-Working and Ceramics. 
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Booze, M. C., 264 Burncoat St., Worcester, Mass., Norton Company. 

Bowman, Wm. J. J., Trenton, N. J., Trenton Fire Clay and Porcelain Com- 
pany. 

Brockbank, Clarence J. (address unknown). 

Brown, George H., New Brunswick, N. J., Director, Department of Ceramics, 
Rutgers College. 

Bryan, M. L., Spokane, Wash., Washington Brick Lime and S P Company. 

Burt, S. G., 2349 Ashland Ave., Cincinnati, Ohio, Rookwood Pottery. 

Campbell, A. R., Middlesex Ave., Metuchen, N. J., Federal Terra Cotta 
Company. 

Cannan, Wm., Jr., 522 Allen St., Syracuse, N. Y., Onondaga Pottery. 

Carder, Frederic R., Corning, N. Y., Steuben Glass Works. 

Cermak, Frank, 116 Fourth Ave., Schenectady, N. Y., Foreman, Porcelain 
Works, General Electric Company. 

Child, J. L., Findlay, Ohio, Hancock Brick and Tile Company. 

Clare, R. L., Woodbridge, N. J., Superintendent, Federal Terra Cotta Com- 
pany. 

Clark, Wm. M., Cleveland, Ohio, Glass Technology Department, National 
Lamp Works of General Electric Company. 

Conkling, Samuel O., Philadelphia, Pa., Superintendent, Conkling-Armstrong 
Terra Cotta Company. 

Cook, Chas. H., Trenton, N. J., Cook Pottery Company. 

Cowan, R. G., 1360 Nicholson Ave., Cleveland, Ohio, Cowan Pottery. 

Cox, Paul E., 1308 Dauphine St., New Orleans, La. 

Creighton, E. E. F., 27 Wendell Ave., Schenectady, N. Y., Consulting Elec- 
trical Engineer, General Electric Company. 

Danielson, R. R., Washington, D. C., U. S. Bureau of Standards. 

Davis, John B., D.D.S., 22 East Greenwood Ave., Lansdowne, Pa. 

Day, A. L., Ph.D., Washington, D. C., Director, Geophysical Laboratory. 

Dornbach, Wm. E., 3514 Clifton Ave., Baltimore, Md., American Refractories 
Company. 

Duval d’Adrian, A. L., 284 South Main St., Washington, Pa. 

Ellerbeck, Wm. L., D.D.S., Box 917, Salt Lake City, Utah, President and 
Manager, Nephi Plaster Company. 

Emley, Warren E., Washington, D. C., U. S. Bureau of Standards. 

Fackt, George P., Denver, Colo., General Manager, Denver Terra Cotta 
Company. 

Farnham, Dwight T., 99 Oak St., Binghamton, N. Y., Industrial Engineer. 

Fickes, Walter M., Niagara Falls, N. Y., Aluminum Company of America, 
No. 3 Works. 

Fiske, J. Parker B., Arena Bldg., New York City. 

Frink, R. L., Lancaster, Ohio, President, Frink Laboratories. 

Frost, Leon J., Geneva, N. Y., Phillips & Clark Stove Company. 

Fulper, William H., Flemington, N. J., Secretary-Treasurer, Fulper Pottery. 

Fulton, C. E., Creighton, Pa., Pittsburgh Plate Glass Company. 
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Galpin, S. L., Ames, Iowa, Professor, Department of Mining and Geology, 
Iowa State College. 

Garve, T. W., 2782 North High St., Columbus, Ohio, Secretary-Treasurer, 
The Ceramic Supply and Construction Company. 

Gates, Ellis D., 1808 Prairie Ave., Chicago, IIl., American Terra Cotta and 
Ceramic Company. 

Gates, William D., 1808 Prairie Ave., Chicago, IIl., President and General 
Manager, American Terra Cotta and Ceramic Company. 

Geijsbeek, Samuel, Burke Bldg., Seattle, Wash., Consulting Chemical Engi- 
neer, Geijsbeek Engineering Company. 

Gelstharp, Frederick, Creighton, Pa., Chemist, Pittsburgh Plate Glass Com- 
pany. 

Gillinder, James, 11 Orange St., Port Jervis, N. Y., Superintendent, Gillinder 
Brothers. 

Gorton, Arthur F., Pi.D., Toledo, Ohio, Research Physicist, Buckeye Clay 
Pot Company. 

Grady, Robert F., St. Louis, Mo., Manager, St. Louis Terra Cotta Company. 

Greaves-Walker, A. F., Yale Hotel, Chewelah, Wash., American Refractories 
Company. 

Gregory, M. E., Corning, N. Y., Proprietor, Corning Brick, Terra Cotta and 
Tile Company. 

Grueby, William H., Boston, Mass., Grueby Faience Company. 

Haaf, George, 2701 Milton Ave., Solvay, N. Y., General Foreman, Pass and 
Seymour, Inc. 

Hall, Robert T., East Liverpool, Ohio, Secretary and Treasurer, Hall China 
Company. 

Hansen, Abel, Fords, N. J., Proprietor, Fords Porcelain Works. 

Harrop, Carl B., Lord Hall, Ohio State University, Columbus, Ohio, Assistant 
Professor of Ceramic Engineering. 

Hart, Edward, Ph.D., Easton, Pa., Professor of Chemistry, Lafayette College. 

Henderson, H. B., 1538 North High St., Columbus Ohio, Superintendent, 
Orton Pyrometric Cone Factory. 

Henry, Frank R., M.D., Dayton, Ohio, Manager, Dayton Grinding Wheel 
Company. 

Hice, Richard R., Sc.D., Beaver, Pa., State Geologist, Topographic and 
Geologic Survey Commission of Pennsylvania. 

Hill, E. C., Philadelphia, Pa., Conkling-Armstrong Terra Cotta Company. 

Hipp, William G., Massillon, Ohio, Secretary and General Manager, Massillon 
Stone and Fire Brick Company. 

Hoffman, George E., Trenton, N. J., Sales Manager, The Trenton Potteries 
Company. 

Hood, B. Mifflin, Atlanta, Ga., President, B. Mifflin Hood Brick Company. 

Hope, Herford, Beaver Falls, Pa., Mayer Pottery Company. 

Horning, Roy A., Beaver Falls, Pa., Armstrong Cork Company. 

Hornung, Martin R., 402 Hamilton Apartments, New Castle, Pa., Shenango 
Pottery Company. 
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Hottinger, A. F., Chicago, Ill., Northwestern Terra Cotta Company. 

Howat, W. L., Perth Amboy, N. J., Research Chemist, Atlantic Terra Cotta 
Company. 

Howe, R. M., Pittsburgh, Pa., Mellon Institute. 

Humphrey, Dwight E., 128 South Fourth St., Cuyahoga Falls, Ohio, Secre- 
tary, Portage Engineering Company. 

Humphrey, Harold P., Washington, N. J., Washington Porcelain Company. 

Hursh, R. K., Urbana, Ill., Ceramic Department, University of Illinois. 

Jackson, C. E., Wheeling, W. Va., President, Warwick China Company 

Jacobs, W. M., Charleroi, Pa., Pittsburgh Plate Glass Company. 

Jeffery, Joseph A., Detroit, Mich., President, Jeffery-Dewitt Company. 

Jensen, Chas. H., 142-156 Green St., Brooklyn, N. Y., President, Empire 
China Works. 

Jeppson, George N., Worcester, Mass., Secretary and Works Manager, 
Norton Company. 

Jones, Robert W., Catskill, N. Y., State Inspector of Mines and Tunnels. 

Kalbfleisch, G. C., Tiffin, Ohio, Manager, Standard Manufacturing Company. 

Karzen, S. C., Los Angeles, Cal., Los Angeles Pressed Brick Company. 

Kerr, Chas. H., Southbridge, Mass., Director of Research Laboratory, Amer- 
ican Optical Company. 

Kerr, W. B., Syracuse, N. Y., President, Iroquois China Company. 

Kirk, Chas. J., New Castle, Pa., President and General Manager, Universal 
Sanitary Manufacturing Company. 

Kirkpatrick, F. A., Unionville, Mich. 

Klein, A. A., Worcester, Mass., Research Laboratory, Norton Company. 

Klinefelter, T. A., 1222 Mill St., Wilkinsburg, Pa., Research Department, 
Westinghouse Electric and Manufacturing Company, East Pittsburgh. 

Knight, M. A., East Akron, Ohio. 

Kohler, W. J., Kohler, Wis., President, J. M. Kohler Sons Company. 

Krehbiel, J. F., 1538 North High St., Columbus, Ohio, Orton Pyrometric 


Cone Factory. 
Landers, Wm. F., Indianapolis, Ind., Superintendent, U. S. Encaustic Tile 


Works. 

Landrum, R. D., Cleveland, Ohio, Manager of Service Department, Harshaw, 
Fuller & Goodwin Company. 

! Langenbeck, Karl, 1625 Hobart St., N. W., Washington, D. C. 

Linbarger, S. C., Niagara Falls, N. Y., Carborundum Company. 

Loomis, George A., Corning, N. Y., Corning Glass Works. 

Lovejoy, Ellis, 480 West Sixth Ave., Columbus, Ohio, Manager, Lovejoy 
Engineering Company. 

Maddock, A. M., Jr., Trenton, N. J., Vice-President, Thomas Maddock’s 
Sons Company. 

Malsch, Werner, 709-717 Sixth Ave., New York City, Ceramic Department, 
Roessler & Hasslacher Chemical Company. 


1 Life Member. 
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Mayer, A. E., Beaver Falls, Pa., Assistant Secretary, Mayer Pottery Company 

Maynard, T. Poole, 1321-A Hurt Bldg., Atlanta, Ga., Consulting Geologist 

Mellor, F. G., New Cumberland, W. Va., Chelsea China Company. 

Minton, R. H., Metuchen, N. J., Superintendent, General Ceramics Company 

Montgomery, E. T., Franklin, Ohio, President and General Manager, Mont- 
gomery Porcelain Products Company. 

Montgomery, R. J., Rochester, N. Y., Bausch & Lomb Optical Company. 

Moore, Joseph K., 122 Waverly Place, New York City, Consulting Ceramic 
and Production Engineer. 

Morris, George D., St. Louis, Mo., Evens & Howard Fire Brick Company 

Mossman, P. B., 315 Union Arcade, Pittsburgh, Pa., Vice-President and 
Treasurer, American Refractories Company. 

Muckenhirn, Chas. H., 550 Chalmer Ave., Detroit, Mich., Representative, 
Standard Sanitary Manufacturing Company, Pittsburgh, Pa. 

McDougal, Taine G., Flint, Mich., Champion Ignition Company 

McDowell, J. S., Pittsburgh, Pa., Research Department, Harbison-Walker 
Refractories Company. 

McElroy, R. H., Dayton, Ohio, International Clay Machinery Company. 

Ogden, Ellsworth, 1957 Chelsea Road, Columbus, Ohio. 

Ortman, F. B., 2525 Clybourn Ave., Chicago, IIl., Northwestern Terra Cotta 
Company. 

Orton, Edward, Jr., 788 East Broad St., Columbus, Ohio, Research Professor, 
‘Ohio State University. 

Owens, Francis T., Watsontown, Pa., Factory Manager, Fiske & Company, 
Inc. 

Parker, Lemon, 3314 Morganford Road, St. Louis, Mo., Vice-President and 
Superintendent, Parker-Russell Mining and Manufacturing Company. 

Parmelee, C. W., Urbana, Ill:, Ceramic Engineering Department, University 
of Illinois. 

Pence, F. K., Zanesville, Ohio, American Encaustic Tiling Company. 

Peregrine, Clarence R., 411 Washington Ave., Charleroi, Pa., General Super- 
intendent, Macbeth-Evans Glass Company. 

Plusch, H. A., 6401 North 11th St., Philadelphia, Pa., Secretary and Factory 
Manager, Precision Grinding Wheel Company. 

Poole, Joshua, East Liverpool, Ohio, Manager, Homer-Laughlin China 
Company. 

Poste, Emerson P., Elyria, Ohio, Chemical Engineer, Elyria Enameled 
Products Company. 

Potts, Amos, McQueeney, Texas, Manager, Seguin Brick and Tile Company. 

Purdy, R. C., Dover, Ohio, Vice-President and Assistant General Manager, 
The Dover Manufacturing Company. 

Radcliffe, B. S., 1515 Lumber Exchange Bldg., Chicago, Ill., Midland Terra 
Cotta Company. 

1 Randall, T. A., Indianapolis, Ind., Editor, “The Clayworker.”’ 
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Rankin, G. A., 2801 Upton St., N. W., Washington, D. C., Geophysical 
Laboratory. 

Rea, William J., Buffalo, N. Y., Superintendent, Buffalo Pottery Company. 

Rhead, Frederick H., Zanesville, Ohio, American Encaustic Tiling Company 

Richardson, Ernest, Beaver Falls, Pa., Vice-President and Treasurer, Ingram- 
Richardson Manufacturing Company. 

Richardson, W. D., 348 West 8th Ave., Columbus, Ohio, President, The 
Ceramic Supply and Construction Company. 

Riddle, F. H., Detroit, Mich., Jeffery Dewitt Company. 

Ries, H., Ph.D., Ithaca ,N. Y., Professor of Economic Geology, Cornell Uni- 
versity. 

Riess, Dewitt F., Sheboygan, Wis., Secretary, Vollrath Company. 

Salisbury, B. E., 1810 West Genesee St., Syracuse, N. Y., President, Onon- 
daga Pottery Company. 

Sanders, John W., Moundsville, W. Va., U. S. Stamping Company. 

Sant, Thomas H., East Liverpool, Ohio, President, The John Sant & Sons 
Company. 

Schurecht, H. G., Columbus, Ohio, U. S. Bureau of Mines. 

Seaver, Kenneth, Pittsburgh, Pa., Harbison-Walker Refractories Company. 

Sebring, Chas. L., Sebring, Ohio, General Manager, The Sebring Pottery. 

Shaw, Joseph B., Alfred, N. Y., Assistant Director, New York State School 
of Clay-Working and Ceramics. 

Shoemaker, G. E., Brazil, Ind., Clay Products Company. 

Silverman, Alexander, Pittsburgh, Pa., Head, Department of Chemistry, 
University of Pittsburgh. 

Simcoe, George, 64 South Hermitage Ave., Trenton, N. J., Electric Porcelain 
and Manufacturing Company. 

Singer, L. P., Lincoln, Cal., Chemist, Gladding McBean & Company. 

Smith, James M., New Castle, Pa., Treasurer, Shenango Pottery Company. 

Solon, Marc, Trenton, N. J., General Manager, Mercer Pottery Company. 

Sosman, Robert B., Ph.D., Washington, D. C., Geophysical Laboratory. 
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Flagg, Frederick P., 20 Floyd St., Waltham, Mass., Chief Chemist, Waltham 
Watch Company. 

Flint, Francis C., 331 South Main St., Washington, Pa., Chief Chemist, 
Hazel-Atlas Glass Company. 

Foersterling, Hans, Ph.D., The Abor Farm, Jamesburg, N. J. 

Foltz, Andrew, 187 North Union St., Lambertville, N. J., President, Lambert- 
ville Pottery Company. 

Footitt, F. Farnsworth, Hoboken, N. J., American Lead Pencil Company. 

Ford, G. Bergen, Caudier Bldg., Atlanta, Ga., B. Mifflin Hood Company. 

Forester, Herbert, Box 37, Cleveland, Ohio, Principal, Veritas Firing System 
Company. 

Forman, L. P., Arnold, Pa., American Window Glass Company. 

*Forst, Arthur D., Trenton, N. J., President, Robertson Art Tile Company. 

Forst, D. Parry, 216 West State St., Trenton, N. J., Robertson Art Tile 
Company. 

Foskett, John J., Port Jervis, N. Y., President and Manager, Foskett and 
Company, Inc. 

Foster, Harry D., 219 West roth Ave., Columbus, Ohio, Student, Ohio State 
University. 

Fowler, William E., Paxtonville, Pa., Paxton Brick Company. 

Frantz, Samuel G., Crossett, Ark., Crossett Lumber Company. 

Franzheim, C. Merts, Wheeling, W. Va., The Charles M. Franzheim Com- 
pany. 

*Fraser, W. B., Dallas, Texas, President, Fraser Brick Company. 

*Fraunfelter, Charles D., Zanesville, Ohio, President, Ohio Pottery Company. 

*Freese, H. H., 446 South Union St., Galion, Ohio, Mechanical Engineer, 
E. M. Freese Company. 
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Fridricksen, Christian, Pleasant Valley, Wheeling, W. Va. 

Fritz, E. H., Box 510, Derry, Pa., Ceramic Engineer, Westinghouse Electric 
and Manufacturing Company. 

Fuller, Donald H., Pittsburgh, Pa., Ceramic Assistant, U. S. Bureau of Stand- 
ards. 

Fuller, Ralph L., 720 Electric Bldg., Cleveland, Ohio, Harshaw, Fuller & Good- 
win Company. 

Fulton, Kenneth I., 316 East Main St., Portland, Ind. 

*Fulweiler, Walter H., 319 Arch St., Philadelphia, Pa., Chief Chemist, United 
Gas Improvement Company. 

*Gahris, Willard I., Sebring, Ohio, Limoges China Company. 

Galloway, Walter B., Philadelphia, Pa., President, Galloway Terra Cotta 
Company. 

Garrison, Amos, 2543 S. 5th St. E., Salt Lake City, Utah. 

Garrod, Fred B., Toledo, Ohio, Chemist, Owens Bottle Company. 

*Gates, A. W., Colchester, Ill., President and Treasurer, Gates Fire Clay 
Company. 

*Gates, Major E., Terra Cotta, IIl., Superintendent, American Terra Cotta 
and Ceramic Company. 

Gavin, Gordon P., Kalamazoo, Mich., Superintendent, Kalamazoo Sanitary 
Manufacturing Company. 

Gaylord, George L., 14 Holland Ave., Westfield, Mass., General Manager, 
Vitrified Wheel Company. 

Gehrig, Edward F., Detroit, Mich., Research Engineer, Detroit Stove 
Works. 

Geiger, Carl F., 7 Baltimore St., Dayton, Ohio, Chief Draughtsman and 
Engineer, Manufacturers Equipment Company. 

*Geiger, Charles F., 1627 Linwood Ave., Niagara Falls, N. Y., Carborundum 
Company. 

Geisinger, E. E., Rochester, N. Y., The Pfaudler Company. 

Geller, Roman F. ,Washington, D. C., U. S. Bureau of Standards. 

George, J. S., 135 Rebecca St., Kittanning, Pa., U. S. Bureau of Standards, 
Pittsburgh, Pa. 

George, W. C., East Palestine, Ohio, Vice-President, W. S. George Pottery 
Company. 

Gerber, Albert C., 1768 North Taylor Rd., East Cleveland, Ohio. 

*Gibbs, Arthur E., 1006 Widener Bldg., Philadelphia, Pa., Head of Research 
Department, Pennsylvania Salt Manufacturing Company. 

Giesey, V. A., 318 Citizens Bldg., Cleveland, Ohio, President, National 
Refractories Company. 

Gilbert, Frank W., Rochester, Pa., Pittsburgh Grinding Wheel Company. 

Gilmore, R. B., E. Liberty Branch, Y. M. C. A., Pittsburgh, Pa., Ceramic 
Engineer, Vesuvius Crucible Company. 

*Gladding, Augustus L., Lincoln, Cal., Gladding, McBean & Company. 
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Gleason, Marshall W., 864 Park Place, Brooklyn, N. Y., President and Gen- 
eral Manager, Gleason-Tiebout Glass Company. 

Godejohn, W. F., 4176 Farlin Ave., St. Louis, Mo., Industrial Engineer, 
Laclede-Christy Clay Products Company. 

Goebel, Julius, Jr., South Highland Ave., Nyack, N. Y., J. Goebel & Com- 
pany, New York City. 

Goheen, John P., Philadelphia, Pa., Secretary, The Brown Instrument Com- 
pany. 

Golding, Charles E., 217 South Warren St., Trenton, N. J., Manager, Trenton 
Department, Golding Sons Company. 

Goldsmith, B. B., 19 East 74th St., New York City, Vice-President, American 
Lead Pencil Company. 

Good, Harry N., Pittsburgh, Pa., Ceramic Engineer, Pittsburgh Testing 
Laboratory. 

Goodman, A. H., Box 915, Pittsburgh, Pa., Sales Engineer, Blaw-Knox 
Company. 

Goodwin, Herbert, Salem, Ohio, General Superintendent, Salem China 
Company. 

Grace, Richard P., Woodbridge, N. J., Superintendent, Mutton Hollow Fire 
Brick Company. 

Grafton, Charles O., Muncie, Ind., Treasurer and General Manager, Gill 
Clay Pot Company. 

Graham, E. H., Los Angeles, Cal., Secretary and Manager, Washington Iron 
Works. 

Grainer, John S., Box 21, Spring Lake, Mich., Challenge Refrigerator Com- 
pany, Grand Haven. 

Grampp, Otto, 205 Farwell Ave., Milwaukee, Wis. 

*Grant, DeForest, 101 Park Ave., New York City, President, Federal Terra 
Cotta Company. 

Grant, W. Henry, St. Marys, Pa., Elk Fire Brick Company. 

Gray, Arthur E., Pittsburgh, Pa., Treasurer and General Manager, Pittsburgh 
Clay Pot Company. 

*Green, J. L., St. Louis, Mo., President, Laclede-Christy Clay Products 
Company. 

Greene, R. W., Mayfield, Ky., Kentucky Construction and Improvement 
Company. 

Greener, George C., 198 Clarendon St., Boston, Mass., Director, North 
Bennett Street Industrial School. 

Greenwood, G. W., Uniontown, Pa., United Fire Brick Company. 

Greenwood, John L., Lehigh, Iowa, Superintendent, Lehigh Sewer Pipe and 
Tile Company. 

Gregori, John N., Chicago, Ill., Kiln Burner, Northwestern Terra Cotta 
Company. 
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Gregorius, Thomas K., Corning, N. Y., Ceramic Engineer, Corning Glass 
Works. 

Gregory, M. Creveling, Corning, N. Y., Ceramic Engineer, Corning Brick, 
Terra Cotta and Tile Company. 

Guastavino, Rafael, Jr., Fuller Bldg., Broadway and 23rd St., New York 
City, President, R. Guastavino Company. 

Gunniss, Wm. H. (address unknown). 

Gunther, Franklin W., 187 Twelfth Ave., Columbus, Ohio, Student, Ohio 
State University. 

Guthrie, Lee, Elyria, Ohio, Foreman, Elyria Enameled Products Company. 

Haberstroh, Herbert N., 53 West Jackson Blvd., Chicago, IIl., Sales Engi- 
neer, Celite Products Company. 

Haeger, E. H., Dundee, IIl., President, The Haeger Potteries, Inc. 

Hagar, Donald, Detroit, Mich., Jeffery-Dewitt Company. 

*Haley, Mark A., Syracuse, N. Y., Onondaga Pottery Company. 

*Hall, Clarence A., Cresheim Arms, Allen Lane, Mt. Airy, Philadelphia, Pa. 

Hall, Herman A., Vanport, Pa., McLain Fire Brick Company. 

Hall, William C., 1302 3rd National Bank Building, Atlanta, Ga., Vice- 
President, Atlanta Terra Cotta Company. 

Hamilton, James, Trenton, N. J., Superintendent, Ideal Pottery of The 
Trenton Potteries. 

Handke, Paul A., 260 S. Academy St., Galesburg, Ill, Purington Paving 
Brick Company. 

Hanna, Harold H., Crystal City, Mo., Pittsburgh Plate Glass Company. 

Hardesty, B. D., Syracuse, N. Y., Iroquois China Company. 

Harding, Browne, 586 Atwells Ave., Providence, R. I., Experimental Engi- 
neer, Providence Base Works of General Electric Company. 

Harding, C. Knox, 6318 Stoney Island Blvd., Chicago, IIl., Consulting Engi- 


neer. 
*Hardy, Isaac E., Momence, IIl., Superintendent, Tiffany Enameled Brick 
Company. 
Hare, Robert L., Upper Sandusky, Ohio, Manager, Wyandot Clay Products 
Company. 


*Harker, H. N., East Liverpool, Ohio, President, Harker Pottery Company. 

Harker, O. A., Jr., Puryear, Tenn., President and Manager, Dixie Brick and 
Tile Company. 

Harper, John L., Niagara Falls, N. Y., Hydraulic Power Company. 

Harrell, E. R., Checotah, Okla., Superintendent, Graham Glass Company. 

Harris, Marshall W., 227 East Park Place, Oklahoma City, Okla., Student, 
University of Illinois. 

Harvey, F. A., Syracuse, N. Y., Laboratory Physicist, Solvay Process Com- 
pany. 

Harvey, Ives L., Bellefonte, Pa. 
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Harvey, J. Ellis, Orviston, Pa., General Manager, Centre Brick and Clay 
Company. 

*Hasburg, John W., 1119 La Salle Ave., Chicago, IIL, President, John W. 
Hasburg Company, Inc. 

Hasslacher, George F., 400 West 147th St., New York City, Salesman, Roessler 
& Hasslacher Chemical Company. 

Hasslacher, Jacob, 709-717 Sixth Ave., New York City, President, Roessler 
& Hasslacher Chemical Company. 

*Hastings, Francis N., Hartford, Conn., Hartford Faience Company. 

*Hatton, Richard D., 1673 Railway Exchange Bldg., St. Louis, Mo., Vice- 
President and General Manager, Laclede-Christy Clay Products Company. 

Healey, A. S., Elizabeth, N. J., Superintendent, Standard Sanitary Pottery 
Company. 

Heath, Fred T., 4505 Eighteenth Ave., N. E., Seattle, Wash., Student, Uni- 
versity of Washington. 

Heistand, Elza F., Muncie, Ind., Superintendent, Crucible Department, Gill, 
Clay Pot Company. 

Helser, P. D., Flint, Mich., Ceramic Engineer, Champion Ignition Company. 

Helwig, Frank J., 603 W. Abriendo Ave., Pueblo, Colo 

Henshaw, S. B., Charleston, W. Va., Assistant General Manager, Libbey- 
Owens Sheet Glass Company. 

Hepler, I. F., 207 First National Bank Bldg., Tyrone, Pa., Chief Engineer, 
General Refractories Company. 

Hepplewhite, J. W., 1835 Indianola Ave., Columbus, Ohio, U. S. Bureau of 
Mines. 

Herbst, Abram W., Canaan, Conn., New England Slag Company. 

Herrell, Carson, Kokomo, Ind., Secretary and Treasurer, Kokomo Sanitary 
Pottery Company. 

Herron, James H., 1364 West 3rd St., Cleveland, Ohio, Consulting Engineer. 

Hersh, Lewis E., 370 Delaware Ave., Palmerton, Pa., Research Investigator, 
New Jersey Zinc Company. 

Hess, Henry W., Toledo, Ohio, Chief Chemist, Libbey Glass Company. 

Hettinger, Edwin L., 1325 Mineral Spring Road, Reading, Pa., Assistant Sec- 
retary and Purchasing Agent, T. A. Willson & Company, Inc. 

Heuisler, Philip I., Baltimore, Md., President, Maryland Glass Corporation. 

Hewitt, L. C., 4928-A Itaska St., St. Louis, Mo., Chief Dispatcher, Laclede- 
Christy Clay Products Company. 

Hibbins, Thomas A., Wellsville, Ohio, General Business and Sales Manager, 
The Stevenson Company. 

Hibbs, Jos. S., 3203 West Columbia Ave., Philadelphia, Pa., Assistant Gen- 
eral Manager, J. W. Paxson Company. 

Hill, Charles W., Perth Amboy, N. J., General Works Manager, Atlantic 
Terra Cotta Company. 
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Hill, Jas. H., 604-608 Pacific Electric Bldg., Los Angeles, Cal., President, 
Alberhill Clay and Coal Company. 

Hinrichs, Carl G., 4112 Shenandoah Ave., St. Louis, Mo., Consulting and 
Analytical Chemist, Hinrichs Laboratories. 

Hintze, T. Forsyth, 120 Liberty St., New York City, Gas Engineer. 

Hitchins, R. E., Olive Hill, Ky., General Manager, General Refractories 
Company. 

Hoehn, F. J., 703 South West St., Carlinville, Ill. 

Hollingsworth, C. M., Steubenville, Ohio, Ohio Valley Clay Company. 

Hollmeyer, John G., 5210 Norwood Park Ave., Chicago, IIl., Secretary 
Treasurer, American China Company. 

Holmes, Harold W., 1630 Penobscot Bldg., Detroit, Mich. 

Holmes, J. C., Sandusky, Ohio, Superintendent, Sandusky Bulb Works. 

Hooper, Charles N., 4157 Western Blvd., Chicago, III. 

Hostetler, G. R., 704 Dartmouth Ave., S. W., Canton, Ohio. 

Hostetter, J. C., Ph.D., Corning, N. Y., Physical Chemist, Corning Glass 
Works. 

Houk, F. J., San Francisco, Cal., Assistant Superintendent, Illinois Pacific 
Glass Company. 

Houser, A. T., Pittsburgh, Pa., Manager, Woods Lloyd Company. 

Hower, H. S., Pittsburgh, Pa., Professor of Physics, Carnegie Institute of 
Technology. 

Hudson, Charles J., 39 Kingsbury St., Worcester, Mass., Special Investigator, 
Norton Company. 

Hung, Shen, 366 Harvard St., Cambridge, Mass. 

Hunt, Frank S., Beaver Falls, Pa., Beaver Falls Art Tile Company. 

Hunt, Marsden H., Kenova, W. Va., Jeffery-Dewitt Insulator Company. 

Huston, C. H., Chattanooga, Tenn., Chattanooga Stamping and Enameling 
Works. 

Irwin, Dewitt, East Liverpool, Ohio, Secretary, Potters Supply Company. 

*Ittner, Warren W., 5500 Pershing Ave., St. Louis, Mo., Treasurer, General 
Clay Products Company. 

Jackson, H. W., DuBois, Pa., General Manager, Jackson China Company. 

Jacquart, Chas. E., South River, N. J., American Enameled Brick Company. 

Jaeger, Frank G., St. Louis, Mo., Superintendent, Bucks Stove and Range 
Company. 

James, W. Roy, 118 W. 14th St., Marion, Ind., Bethevan Factory, Macbeth 
Evans Glass Company. 

Jenks, H. P., Columbus, Ohio, Manager, Hook Patent Kiln Company. 

Jensen, James L., 156 Greene St., Brooklyn, N. Y., Assistant Manager, 
Empire China Works. 

Jewett, Fred E., Muncie, Ind., General Superintendent, Ball Brothers Glass 
Manufacturing Company. 
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Jewett, Richmond, Lackawanna, N. Y., Superintendent, Jewett Refrigerator 
Company. 

Johnson, A. A. V., Room 719, 30 N. LaSalle St., Chicago, Ill., L. E. Rodgers 
Engineering Company. 

*Johnston, John, Pi.D., Box 703, Yale Station, New Haven, Conn. 

Johnston, Robert M., Kenova, W. Va., Ceramic Engineer, Jeffery Dewitt 
Insulator Company. 

Jones, Cecil, 132 Adair Ave., Zanesville, Ohio, American Encaustic Tiling 
Company. 

Jones, Chester H., 1570 Old Colony Bldg., Chicago, Ill., Industrial Editor, 
“Chemical & Metallurgical Engineering.”’ 

Jones, Otis L., Ogelsby, IIll., President and Manager, Illinois Clay Prod- 
ucts Company. 

Jones, Richard E., 1886 N. Fourth St., Columbus, Ohio, Student, Ohio State 
Univetsity. 

Justice, Ithamar M., Dayton, Ohio, Vice-President, Manufacturers Equip- 
ment Company. 

Kahn, Isaac, 2428 Reading Road, Cincinnati, Ohio, Owner, Wheatley Pottery 
Company. 

Kanengeiser, Fred R., Poland, Ohio. 

Kebler, Leonard, Mt. Vernon, N. Y., Ward-Leonard Electric Company. 

Keehn, Clarence C., Canandaigua, N. Y., Treasurer and General Manager, 
Lisk Manufacturing Company, Ltd. 

Keeler, R. B., 2505 E. 54th St., Huntington Park, Los Angeles, Cal. 

Keenan, John F., 629 Pioneer Bldg., Seattle, Wash., General Manager, Denny- 
Renton Clay and Coal Company. 
Kempf, John R., Detroit, Mich., Star Corundum Wheel Company. 
Kendrick, Lucius S., 513 Bearinger Bldg., Saginaw, Mich., Vice-President 
and General Manager, Central Michigan Clay Products Company. 
Kent, G. G., 241 Cavalry Ave., Detroit, Mich., Star Corundum Wheel Com- 
pany 

Kenyon, S. Spicer, Alfred, N. Y., Student, New York State School of Clay- 
Working and Ceramics. 

*Keplinger, Robert B., Canton, Ohio, Assistant General Superintendent, 
Metropolitan Paving Brick Company. 

Keuffel, Carl W., Adams and Third Sts., Hoboken, N. J., Keuffel & Esser 
Company. 

Kier, Samuel M., 2243 Oliver Bldg., Pittsburgh, Pa., President, Kier Fire 
Brick Company. 

*Kimble, Herman K., Vineland, N. J., Manager, Scientific Glass Department, 
Kimble Glass Company. 

Kimes, A. W., 733 Summerlea St., Pittsburgh, Pa., Publisher, ‘National 
Glass Budget.”’ 
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Kirk, H. S., New Castle, Pa., Secretary, Universal Sanitary Manufacturing 
Company. 

*Kleymeyer, H. C., Furniture Bldg., Evansville, Ind., General Manager, 
Standard Brick Manufacturing Company. 

Kline, Z. C., Central Falls, R. I., National Lamp Works. 

Knapp, Ernest W., East Sparta, Ohio. 

*Knollman, Harry J., 116 N. Paxon St., Philadelphia, Pa. 

Knowles, H. Homer, Box 427, East Liverpool, Ohio, Superintendent, Plants 
1 and 2, Knowles, Taylor & Knowles Company. 

Koch, A. L., Apartment 25, 20 Prescott St., Cambridge, Mass. 

Koch, Charles F., Cincinnati, Ohio, National Sales Company. 

Koch, Julius J., 3325 Carolina St., St. Louis, Mo. 

Koerner, Walter E., Harrison, N. J., Chief Glass Chemist, Edison Lamp Works. 

Koos, E. Kenneth, New Cumberland, W. Va., Chelsea China Company. 

Kraner, Hobart M., 61 Welch Ave., Columbus, Ohio, U. S. Bureau of Mines. 

Kraus, Charles E., 66 Eighty-seventh St., Brooklyn, N. Y. 

Kraus, Louis P. (address unknown). 

Kraus, Lysle R., 67 Overpeck Ave., Ridgefield Park, N. J., Research Engineer, 
Secretary, Kraus Research Laboratories, Inc. 

Krause, George, R. F. D. No. 1, Zanesville, Ohio. 

Krebs, A. E., South 16th St., Belleville, Ill., Belleville Enameling Works. 

Kreger, John M., Trenton, N. J., Factory Manager, Monument Pottery 


Company. 

*Krick, George M., Decatur, Ind., General Manager, Krick, Tyndall & Com- 
pany. 

Krieg, Henry F., 30 North LaSalle St., Chicago, Ill., William E. Dee Com- 
pany. 


Krusen, I. Andrew, St. Louis, Mo., Laclede-Christy Clay Products Company. 

Kurtz, John C., Rochester, N. Y., Bausch & Lomb Optical Company. 

Kurtz, Thomas N., Claysburg, Pa., Standard Refractories Company. 

Lacy, Mattie Lee, Denton, Texas, College of Industrial Arts. 

Laird, Charles, Wellsville, Ohio, McLain Fire Brick Company. 

*Laird, J. S., Ph.D., Detroit, Mich., Jeffery-Dewitt Company. 

Lambie, J. M., Washington, Pa., Vice-President and Assistant General 
Manager, Findlay Clay Pot Company. 

Lamont, R. A., Jr., Salem, Ohio, General Manager, National Sanitary Com- 
pany. 

Landsheft, C. F., 939'/2 Market St., Parkersburg, W. Va., Superintendent, 
The Vitrolite Company. 

Lapp, G. W., LeRoy, N. Y., Electrical Engineer, Lapp Insulator Company. 

Lardin, R. H., Creighton, Pa., Assistant Chemist, Pittsburgh Plate Glass 
Company. 

*Larkin, Paul G., Box 92, Lincoln, Cal., Gladding, McBean & Company. 
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Larkins, Samuel B., Salineville, Ohio, Superintendent, National China Com- 
pany. 

Larson, Gustaf, 1426 Carroll Ave., Los Angeles, Cal., Los Angeles Pressed 
Brick Company. 

Laugilin, Samuel O., Wheeling, W. Va., President and General Manager, 
Wheeling Tile Company. 

Lawson, Carl H., 3 Fraternal Ave., Worcester, Mass., Norton Company. 

Lawson, Geo. G., 2525 Clybourn Ave., Chicago, Ill., Northwestern Terra 
Cotta Company. ; 

Lawton, Lewis H., Trenton, N. J., Secretary and General Manager, Jonathan 
Bartley Crucible Company. 

*Layman, Frank E., Milwaukee, Wis., Cutler-Hammer Company. 

Lemley, W. E., Taylor, Wash., Superintendent, Denny-Renton Clay and 
Coal Company. 

Levings, G.v. B., Seneca, Mo., Resident Manager, American Tripoli Company. 

Lewis, E. S., 29 South LaSalle St., Chicago, Ill., Secretary-Treasurer, Ad- 
vance Terra Cotta Company. 

Liang, Ching-Hsia, 78 East Woodruff Ave., Columbus, Ohio, Student, Ohio 
State University. 

Libman, Earl E., Urbana, Ill., Ceramic Department, University of Illinois. 

*Lillibridge, H. D., Zanesville, Ohio, American Encaustic Tiling Company. 

Limberg, Frank, Box 505, Cincinnati, Ohio, General Manager, Limberg 
Enameling Works. 

Lin, Chi C., 955 Brighton Road, Zanesville, Ohio. 

*Linder, Cyril S., Creighton, Pa., Pittsburgh Plate Glass Company. 

Lindley, Jacob, Tiltonville, Ohio, Riverside Potteries Company. 

Lindsay, George W., Denver, Colo., Factory Superintendent, Denver Fire 
Clay Company. 

Ling, Shao Chen, Harrison, N. J., International General Electric Company. 

Lintz, E. H., Lackawanna, N. Y., Jewett Refrigerator Company. 

Lippert, Charles G., Hillsboro Ill., Assistant Factory Superintendent, Schram 
Glass Company. 

Little, E. C., 1673 Railway Exchange Bldg., St. Louis, Mo., Assistant Sales 
Manager, Laclede-Christy Clay Products Company. 

Liu, S. Y., 51 West Frambes Ave., Columbus, Ohio, Student, Ohio State 
University. 

Livingston, H. J., Buffalo, N. Y., National Grinding Wheel Company. 

Lloyd, A., Washington, Pa., Superintendent, Hazel Factory No. 2, Hazel- 
Atlas Glass Company. 

Locke, F. M., Victor, N. Y. 

Loeffler, R. W., Frankfort, Ind., Superintendent, Ingram-Richardson Manu- 
facturing Company. 

Long, George E., Jersey City, N. J., Vice-President, Joseph Dixon Crucible 
Company. 
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Long, Russell N., Columbus, Ohio, U. S. Bureau of Mines. 

*Longenecker, H. L., Cambridge, Md., Manager, Cambridge Brick Company. 

Lord, F. G., Lewiston, Pa., Sales Manager, Pennsylvania Pulverizing Com- 
pany. 

Louthan, Wm. B., East Liverpool, Ohio, Manager, Louthan Manufacturing 
Company. 

Lovatt, John, 1308 Brunswick Bldg., Trenton, N. J., Kiln Builder. 

*Lucas, H. J., 2525 Clybourn Ave., Chicago, IIl., Vice-President, North- 
western Terra Cotta Company. 

Luke, Charles H., New Bethlehem, Pa., Climax Fire Brick Company. 

Luter, Clark A., Baltimore, Md., Chemist, Carr-Lowrey Glass Company. 

Lyon, J. Boyd, St. Louis, Mo., Laclede-Christy Clay Products Company. 

Lyon, P. W., 1332 Frick Bldg., Pittsburgh, Pa., American Sheet and Tin 
Plate Company. 

*Maddock, Henry E., Trenton, N. J., John Maddock & Sons. 

Maddock, John, Trenton, N. J., John Maddock & Sons. 

Maddock, John B., Trenton, N. J., John Maddock & Sons. 

Mahoney, W. T., Chattanooga, Tenn., Assistant General Manager, Cahill 
Iron Works. 

Maicas, Oscar R., 1200 Hudson St., Hoboken, N. J. 

Malinovszky, A., 316 Portland Ave., Belleville, Ill., The Malinite Company. 

Malkin, William R., Box 669, Wheeling, W. Va. 

*Malm, Arthur T., 18 Orne St., Worcester, Mass., Research Laboratories, 
Norton Company. 

*Maltby, Alfred, Corning, N. Y., Superintendent, Corning Brick, Terra Cotta 
and Tile Company. 

Mandle, I., 1318 Wright Bldg., St. Louis, Mo., Secretary and Treasurer, 
Mandle Clay Mining Company. 

Mandle, Sidney, 1318 Wright Bldg., St. Louis, Mo., Assistant Treasurer, 
Mandle Clay Mining Company. 

Manion, L. W., 1370 Greenfield Ave., S. W., Canton, Ohio, Designer and 
Builder of Enameling Furnaces. 

Manor, John M., East Liverpool, Ohio, Manager, Golding Sons Company. 

Marks, Melville, 29 Broadway, New York City, Moore & Munger. 

*Martens, Paul, Chrome, N. J., Metal and Thermit Corporation. 

Martin, Leonard A., 2212 East Lake Ave., Seattle, Wash., Chemist, Denny- 
Renton Clay and Coal Company. 

Martin, S. C., Kittanning, Pa., Kittanning Brick and Fire Clay Company. 

*Martz, Joseph A., 1892 North High St., Columbus, Ohio, U. S. Bureau of 
Mines. 

Mason, F. Q., East Liverpool, Ohio, Mason Color and Chemical Company. 

Mauschbaugh, Henry J., 806 Linn St., Peoria, Ill., Carter’s Brick Yard No. 2 

Mayer, C. P., Bridgeville, Pa., C. P. Mayer Brick Company. 
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Memory, N. H., 46 Bridge St., Newark, N. J., Engineer, Isbell-Po ter Com- 
pany. 

Menne, L. H., 1923 Berenice Ave., Chicago, IIl., Enameler, Theo. A. Kochs 
Company. 

Merritt, Myrtle E., Pittsburgh, Pa., Instructor in Ceramics, Carnegie In- 
stitute of Technology. 

Metzner, Otto, Cincinnati, Ohio, Superintendent of Manufacture, Rook- 
wood Pottery Company. 

Middleton, George E., Washington, D. C., U. S. Patent Office. 

Middleton, Jefferson, 1329 Randolph St., N. W., Washington, D. C., Sta- 
tistician, U. S. Geological Survey. 

Miller, Donald M., 633 Monmouth St., Trenton, N. J., Secretary, Crossley 
Machine Company. 

Miller, Henry E., 1101 West Monroe St., Chicago, IIl., Chicago Wheel and 
Manufacturing Company. 

Miller, Julius J., Pittsburgh, Pa., Koppers Company, Mellon Institute. 

Miller, R. W., 2715 Ashland Ave., Indianapolis, Ind. 

Milligan, Frank W., Parkersburg, W. Va., Manager, General Porcelain Com- 
pany. 

Mills, H. F., Noblesville, Ind. 

*Miner, Harlan S., Gloucester City, N. J., Chief Chemist, Welsbach Company. 

Minor, Frederick K., Oliver Building, Pittsburgh, Pa., Sales Engineer, Celite 
Products Company. 

Minton, Gerald Z., 1842 Indianola Ave., Columbus, Ohio, Student, Ohio 
State University. 

Moncrieff, James W., 428 East Pine St., Stockton, Cal. 

Moore, Earl J., Greenville, Ohio, Richeson, Nelson & Moore. 

Moore, E. S., Ph.D., State College, Pa., Dean, School of Mines, Pennsylvania 
State College. 

Moore, H. W., Perth Amboy, N. J., Chief Chemist, Atlantic Terra Cotta 
Company. 

Moorshead, T. C. (address unknown). 

Morey, George W., Washington, D. C., Geophysical Laboratory. 

Morris, Paul R., 300 East 9th Ave., Tarentum, Pa., Chemist, Pittsburgh 
Plate Glass Company. 

Morrow, Robert P., 1513 Rockefeller Bldg., Cleveland, Ohio, Salesman, 
Harbison-Walker Refractories Company. 

Moses, James, 570 Park Ave., New York City, Mercer Pottery Company. 

Moss, Lester M., Harrison, N. J., Superintendent, Harrison Bulb Works of 
General Electric Company. 

Motz, W. H., Akron, Ohio, Secretary and Treasurer, Colonial Sign and In- 
sulator Company. 

Moulding, J. W., 1203 Chamber of Commerce Bldg., Chicago, IIll., Tiffany 
Enameled Brick Company. 
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Moulton, D. A., Mexico, Mo. 

*Mueller, Theodore E., Louisville, Ky., General Manager, Louisville Works, 
Standard Sanitary Manufacturing Company. 

Muessig, C. Nick, Box 267, East Liverpool, Ohio, Salesman, B. F. Draken- 
feld & Company, Inc. 

Mulholland, V., 41 Arch St., Hartford, Conn. 

Mumma, C. M., Lock Box E., Haviland, Ohio, Haviland Clay Works. 

*Munshaw, L. M., Terra Cotta, IIl., Ceramist, American Terra Cotta and 
Ceramic Company. 

Murray, G. A. (address unknown). 

Myers, Charles H., 498'/2 Poplar St., Murray, Utah, Superintendent, Utah 
Fire Clay Company. 

Myers, Scott P., Uhrichsville, Ohio, Superintendent, Robinson Clay Prod- 
ucts Company. 

McAllister, James E., Trenton, N. J., Ceramist, J. L. Mott Company. 

*McBean, Atholl, 311-317 Crocker Bldg., San Francisco, Cal., Secretary, 
Gladding, McBean & Company. 

*McCann, James S., 123 South Park St., Streator, III. 

McClafferty, Harry J., 1447 Peach St., Rockford, Ill., Superintendent, Rock- 
ford Vitreous Enamel Company. 

McClave, J. M., 910 American Trust Bldg., Cleveland, Ohio, General Manager, 
American Fire Clay and Products Company. 

McCormick, O. C., Bedford, Ohio, Bedford China Company. 

McCoy, Nelson, Roseville, Ohio, Vice-President and General Manager, 
Nelson McCoy Sanitary and Stoneware Company. 

*McCoy, William, 334 Adair Ave., Zanesville, Ohio, Mechanical Engineer, 
American Encaustic Tiling Company. 

*McDanel, Walter W., 532 13th Ave., New Brighton, Pa., U. S. Bureau of 
Standards. 

McDowell, S. J., Flint, Mich., Ceramic Engineer, Champion Ignition Com- 
pany. 

McHose, Malcolm M., Perth Amboy, N. J., Manager, L. H. McHose, Inc. 

McKaig, W. Wallace, Cumberland, Md., McKaig Machinery Foundry 
and Supply Works. 

McKelvey, John H., St. Louis, Mo., Sales Manager, Laclede-Christy Clay 
Products Company. 

MacKenzie, William G., 702 W. 24th St., Wilmington, Dela., Manager, Gold- 
ing Sons Company, Delaware Department. 

McKinley, J. M., Curwensville, Pa., Crescent Refractories Company. 

McLaughlin, John, Box 31, Tiltonsville, Ohio, Wheeling Sanitary Manu- 
facturing Company. 

MacMichael, P. S., Auburn, Wash., President, Northern Clay Company. 

McMillan, Herbert S., Detroit, Mich., Manager and Secretary, Porcelain 
Enameling and Manufacturing Company. 
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McNaughton, Malcolm, Jersey City, N. J., Superintendent, Joseph Dixon 
Crucible Company. 

McPadden, J. H., 26 Cortlandt St., New York City, Secretary, Quigley 
Furnace Specialties Company. 

*McVay, T. M., Kenova, W. Va., Basic Products Company. 

Nagle, J. A., Detroit, Mich., Jeffery-Dewitt Company. 

Nagle, Michael F., 210 John St., South Amboy, N. J., Superintendent, South 
Amboy Terra Cotta Company. 

Navias, Louis, z09 East White St., Champaign, III. 

Niblock, Charles, Zanesville, Ohio, American Encaustic Tiling Company. 

Nielsen, M. P., 721 Fountain Square, Zanesville, Ohio. 

Nies, Frederick H., D.D.S., Corner Hamilton Ave. and Summit St., Brooklyn, 
=, 

Niles, Glenn H., 24 State St., New York City, Engineer, The Improved 
Equipment Company. 

Nitchie, Charles C., Depue, IIl., Chief Chemist, Mineral Point Zinc Company. 

Oakley, Walter W., 32 East Second St., Corning, N. Y., Corning Glass Works. 

Office, Leon R., 424 Second Ave., Pittsburgh, Pa., Victory Products Com- 
pany. 

Olsen, Peter C., 150 Nassau St., New York City. 

Olsson, L. Zach (address unknown). 

Orth, Frank, 3437 Fir St., Indiana Harbor, Ind., Manufacturer, Sand Lime 
Brick. 

Ossowski, Charles S. (address unknown). 

*Oudin, Chas. P., 2327 Pacific Ave., Spokane, Wash., President and Manager, 
American Fire Brick Company. 

Overbeck, Elizabeth G., Cambridge City, Ind., Overbeck Pottery. 

Owens, Frank W., 2100 Navarre Road, S. W., Canton, Ohio, Enamel Fore- 
man, Canton Stamping and Enameling Company. 

Owens, J. B., Zanesville, Ohio. 

Palmer, Ralph M., Wilmington, Del., E. I. du Pont de Nemours & Company. 

Panchot, L. D., Box 325, Ford City, Pa., Second Assistant Superintendent, 
Pittsburgh Plate Glass Company. 

Parker, George W., St. Louis, Mo., Vice-President and General Manager, 
Russell Engineering Company of St. Louis. 

Parkinson, J. C., 704 Third St., Tarentum, Pa., Chemist, Pittsburgh Plate 
Glass Company. 

Parr, John R., 224 Sinclair Place, Westfield, N. J., Manager, Sanitary Porce- 
lain Department, General Ceramics Company. 

Pass, R. H., Syracuse, N. Y., Chemist, Onondaga Pottery Company. 

Patch, James B., 40 Howard St., Millville, N. J., Chemist, Whitall Tatum 
Company. 

*Paterson, Alexander, Clearfield, Pa., President, Paterson Fire Brick Company. 

Payne, A. R., Clarksburg, W. Va., Chief Physicist, Hazel-Atlas Glass Company. 
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Pearson, Howard L., Mexico, Mo., Engineer, A. P. Green Fire Brick Company. 

Peck, Albert B., Washington, D. C., Associate Physicist, U. S. Bureau of 
Standards. 

Pellerano, Silvio, 1837 Seventy-first St., Brooklyn, N. Y., Assistant Chemist, 
Hemming Manufacturing Company, Garfield, N. J. 

Pelton, Herbert E., 844 Fifth Ave., Los Angeles, Cal., Secretary and Treasurer, 
West Coast Tile Company, Inc. 

Pendrup, W., Cicero, IIl., Superintendent, Enameling Department, Coonley 
Manufacturing Company. 

Penfield, L. W., Willoughby, Ohio, Vice-President, American Clay Machinery 
Company. 

Penfield, R. C., 1619 Conway Bldg., Chicago, IIl., President and General 
Manager, American Clay Machinery Company. 

*Pettinos, George F., 305 North 15th St., Philadelphia, Pa., Senior Partner, 
Pettinos Brothers, Pennsylvania Crucible Company. 

Pfalzgraf, Charles F., Baltimore, Md., President, Baltimore Stamping and 
Enameling Company. 

Pfau, Charles, Cincinnati, Ohio, President, Pfau Manufacturing Company. 

Philips, Wilson A., Trenton N. J., President, Philips-Harper Company. 

Phillips, William L., 1016 San Antonio Ave., Alameda, Cal., N. Clark & Sons. 

Pickett, Thos. F., Washington, Pa., Superintendent, Atlas Factory, Hazel- 
Atlas Glass Company. 

Pierce, O. W., Olean, N. Y., Olean Tile Company. 

Pierce, Robert H. H., Box 516 Hazelwood, Pittsburgh, Pa., Chief Chemist, 
Harbison-Walker Refractories Company. 

Pike, Robert D., 74 New Montgomery St., San Francisco, Cal., Consulting 
Chemical Engineer. 

Pitcairn, William S., 104 Fifth Ave., New York City, Importer of China and 
Earthenware. 

Pitcock, Lawrence, Crooksville, Ohio, Superintendent, Crooksville China 
Company. 

Platt, Chauncey B., 406 Hubbell Bldg., Des Moines, Iowa. 

Pohle, Louis, Trenton, N. J., Ceramic Chemist, Monument Pottery Com- 
pany. 

Pohs, Frank J., 157 Sumner St., Portland, Oregon, Portland Stove Works. 

Polen, George A., 1012 Wooster Ave., Canal Dover, Ohio, General Super- 
intendent, Robinson Clay Products Company. 

Polk, Arthur E., 1104 West Oregon St., Urbana, IIl., Student, University of 
Illinois. 

Porter, F. B., 204'/: Houston St., Fort Worth, Texas, President, Fort Worth 
Laboratories. 

Porter, J. Edward, Box 785, Syracuse, N. Y., Chemical Laboratory, Porter & 
Clancy. 

Post, M. P., Commerce, Mo., Superintendent, Post Brothers. 

Potter, William A., Richmond, Cal., Factory Manager, Pacific Porcelain 

Ware Company. 
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*Powell, William H., 1170 Broadway, New York City, President, Atlantic 
Terra Cotta Company. 

Preston, F. C., 509 Cuyahoga Bldg., Cleveland, Ohio, Vice-President and Sales 
Manager, Dover Fire Brick Company. 

Primley, Walter S., 1014 Chamber of Commerce Bldg., Chicago, IIl., Midland 
Terra Cotta Company. 

Pritchard, G. A., 94 Fulton St., New York City, Second Vice-President, Buck- 
man & Pritchard, Inc. 

Proodian, E. K., 415 Ninth St., Cambridge, Ohio, Chemist, Florentine Pottery 
Company. 

Pulsifer, H. M., Manhattan Bldg., Chicago, Ill., Constructor of Tunnel 
Kilns, George H. Holb & Company. 

*Purinton, Bernard S., Wellsville, Ohio, United States Pottery Company. 

Pyatt, Frank E., Perrysville, Ohio 

Quaintance, Charles F., Golden, Colo., Secretary, Herold China and Pottery 
Company. 

Radabaugh, N. B., 1572 Rydal Mount Road, Cleveland, Ohio, President, 
The Phoenix Hardening Equipment Company. 

Rahn, Robert C., 4642 West End Ave., Chicago, Ill., Ceramic Engineer, 
Western Electric Company. 

*Rainey, Lloyd B., Fallston, Pa., Superintendent, Fallston Fire Clay Com- 
pany. 

Ramsay, Andrew, Mt. Savage, Md., The Andrew Ramsay Company. 

Ramsay, J. D., St. Marys, Pa., President and General Manager, Elk Fire 
Brick Company. 

Rancke, Louis N., 12th and M Sts., S. E., Washington, D. C., Consulting 
Engineer-Chemist. 

*Rand, C. C., Cleveland, Ohio, Ceramic Engineer, Experimental Engineering 
Laboratory, National Lamp Works. 

Randall, James E., Indianapolis, Ind., Junior Editor, ‘‘The Clayworker.”’ 

Rathjens, G. W., Box 589, Norfolk, Neb. 

Reagan, F. H., Victor, N. Y., General Manager, Locke Insulator Company. 

Reddick, W. L., Grafton, W. Va., Superintendent, Hazel-Atlas Glass Company. 

Reeb, H. E., 269 South 18th St., Columbus, Ohio. 

Reed, Adam, Zanesville, Ohio, President, Peters and Reed Pottery Company. 

*Reed, Henry M., 4032 Cambronne St., N. S., Pittsburgh, Pa., Assistant 
General Manager, Standard Sanitary Manufacturing Company. 

Reid, William H., Alfred, N. Y., Student, New York State School of Clay- 
Working and Ceramics. 

Rentschler, M. J., Willoughby, Ohio, General Manager, J. H. R. Products 
Company. 

Rhead, Mrs. Frederick H., Zanesville, Ohio. 

Rhead, Harry W., 144 Putnam Ave., Zanesville, Ohio, Designer, Roseville 
Pottery Company. 
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Rhoads, Ralph S. (address unknown). 

*Rice, Bryan A., 19 West roth Ave., Columbus, Ohio, Research Worker, 
Elyria Enameled Products Company. 

Richard, L. M., 919 Venezia Ave., Venice, Cal. 

Richardson, E. A., Cleveland, Ohio, Chemist, Glass Technology Department, 
National Lamp Works. 

Risch, Edward J., 4742 West Adams St., Chicago, Ill., Head Draftsman, 
Midland Terra Cotta Company. 

Ritschy, Donald P., 147 Ninety-sixth St., Woodhaven, Long Island, N. Y., 
Empire China Works, Brooklyn, N. Y. 

Rixford, Guy L., Cincinnati, Ohio, Wheatley Pottery. 

Roberts, Jane E., Iowa City, Iowa, Librarian, State University of Iowa. 

Robertson, Fred H., 809 North Alvarado St., Los Angeles, Cal., Los Angeles 
Pressed Brick Company. 

Robertson, H. S., Pittsburgh, Pa., Harbison-Walker Refractories Company. 

Robineau, S. E., 108 Pearl St., Syracuse, N. Y., President, Keramic Studio 
Publishing Company. 

Robinson, Louis G., Harrison Bldg., Cincinnati, Ohio, Cincinnati Testing 
Bureau. 

Rochow, W. F., Pittsburgh, Pa., Chemical Engineer, Harbison-Walker Re- 
fractories Company. 

Roddewig, Ed., 411 Harrison St., Davenport, Iowa, Davenport Brick and 
Tile Company. 

*Rodgers, Eben, Alton, Ill., Secretary and Treasurer, Alton Brick Company. 

*Roessler, Franz, 39 High St., Perth Amboy, N. J., Roessler & Hasslacher 
Chemical Company. 

Rogers, Frederick W., Beaver Dam, Wis., Malleable Iron Range Company. 

Rogers, Gregory L., 3699 Kendall Ave., Hyde Park, Cincinnati, Ohio. 

Rogers, James B., 6231 St. Lawrence Ave., Chicago, Ill., Experimental 
Engineer. 

Roll, Edward E., 1037 Ansel Road, Cleveland, Ohio. 

*Ross, Donald W., Washington, Pa., Findlay Clay Pot Company. 

Rupp, Edwin M., 714 Lincoln Ave., Middletown, Ohio, Student, Ohio State 
University. 

Rusoff, Samuel, Anderson, Ind., Ceramic Engineer, National Tile Company. 

Russel, John W., 522 Chestnut St., Columbia, Pa., President, Marietta Hollow 
Ware and Enameling Company. 

Ryan, John F., Woodbridge, N. J., Secretary and Manager, Mutton Hollow 
Fire Brick Company. 

Ryan, John J., 810 Sumpter Bldg., Dallas, Texas, Production Manager and 
Secretary-Treasurer, Fraser Brick Company. 

Ryan, Lawrence C., Woodbridge, N. J., Assistant Manager, Mutton Hollow 
Fire Brick Company. 
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Ryan, P. Joseph, Woodbridge, N. J., President, Mutton Hollow Fire Brick 
Company. 

Sant, Richard C., Dry Branch, Ga., Secretary, The John Sant and Sons 
Company, East Liverpool, Ohio. 

Sassetti, F. L., 114 East Grand Ave., Chicago, IIl., Florence Art Company. 

Sauereisen, C. Fred, 120 Oakwood Ave., West View, Pa., Technical Products 
Company. 

Saunders, A. E., 142 Kingsland Ave., Corona, L. I., N. Y. 

*Saunders, William E., 1401 Arch St., Philadelphia, Pa., Engineer, United 
Gas Improvement Company. 

Savage, Harold R., Worcester, Mass., Refractories Chemist, Norton Company. 

Saxe, C. W., 54 West Boylston St., Worcester, Mass., Norton Company. 

Schaeffer, John A., Joplin, Mo., General Superintendent, Eagle-Picher Lead 
Company. 

Schaulin, Geo. M. (address unknown). 

Schermerhorn, Joseph A., 938 Carteret Ave., Trenton, N. J., Trenton Porce- 
lain Company. 

Schmid, A. F., Zanesville, Ohio, Superintendent, Zanesville Art Pottery Com- 
pany. 

Schmidt, Henry, 709-717 Sixth Ave., New York City, Salesman, Roessler & 
Hasslacher Chemical Company. 

Scholes, Samuel R., Ph.D., Lonaconing, Md. 

*Schory, Virgil S., 231 Hudson St., Tiffin, Ohio, Ceramic Engineer, Standard 
Sanitary Manufacturing Company. 

Schulze, John F. W., 2600 University Ave., New York City, Research Depart- 
ment, The Barrett Company. 

Schurtz, D. D., Lancaster, Ohio, Sharp-Schurtz Company. 

Schwetye, Fred H., St. Louis, Mo., Superintendent, Laclede-Christy Clay 
Products Company. 

Scott, David H., Muncie, Ind., Ball Brothers Glass Manufacturing Company. 

Scott, M. R., 1220 Lake Ave., Rochester, N. Y., Bausch & Lomb Optical 
Company. 

Seasholtz, J. M., Front and Spruce Sts., Reading, Pa., Owner, Porcelain 
Enameling Plant. 

Sebring, F. H., Jr., Salem, Ohio, President, The Salem China Company. 

Sewell, Sidney I., Arnold, Pa., American Window Glass Company. 

Sharp, Chester L., Lancaster, Ohio, Sharp-Schurtz Company. 

Sharp, Donald E., Hamburg, N. Y., Spencer Lens Company. 

Shaw, L. I., P4.D., Washington, D. C., Assistant Chief Chemist, U.S. Bureau 
of Mines. 

Sheehy, J. F., Newport, Ky., Superintendent and Manager, Alhambra Tile 
Company. 

. Sheppard, Mark, Pittsburgh, Pa., Refractories, Mellon Institute. 
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Sherwood, Robert F., Alfred, N. Y., Student, New York State School of Clay- 
Working and Ceramics. 

Shively, R. R., Ph.D., Fairmont, W. Va., Chemical Engineer, Monongah Glass 
Company. 

Silver, Anna K., 9 Hawthorne St., Worcester, Mass., Analytical Division, 
Norton Company. 

Silvers, James L., Trenton, N. J., Manager, Trent Tile Company, Inc. 

*Sinclair, Herbert, Trenton, N. J., General Manager, Star Porcelain Company. 

Sladek, George E., 211 E. Daniels St., Champaign, IIl., Graduate Student, 
University of Illinois. 

Slater, W. M., 622 F St., N. W., Washington, D. C., President, American 
Rutile Company. 

Sloan, Alex, Box 41:0 Cumberland, Md., Manufacturing Chemist. 

Smith, A. M., 401 Columbia Bldg., Portland, Ore. 

Smith, Harry W., Box 360, Cleveland, Ohio, Roessler & Hasslacher Chemical 
Company. 

Smith, H. Dan, East Liverpool, Ohio, Superintendent, Smith-Phillips China 
Company. 

Smith, Maurice A., Jeanette, Pa.. Vice-President and General Manager, 
McKee Glass Company. 

Smith, Norman G., Brunswick, Me., Manager and Treasurer, Maine Feldspar 
Company. 

Smith, Perry A., New Brighton, Pa., Secretary, A. F. Smith Company. 

Smith, Wilbur R., 1037 Wallace St., Alton, IIl., Superintendent, Illinois 
Glass Company. 

*Smith, Will L., Jr., Chester, W. Va., General Manager, Taylor, Smith and 
Taylor Company. 

Smoot, C. E., 1900 Santa Fe Ave., Los Angeles, Cal., President, American 
Enameling and Stamping Company. 

Smyser, Albert E., 239 South Fairmount St., E. E., Pittsburgh, Pa., Engineer 
of Refractories, Koppers Company. 

Solon, Leon V., 454 Riverside Drive, New York City, Art Director, American 
Encaustic Tiling Company, 16 East Fortieth St. 

Sortwell, H. H., 39 West 27th St., Indianapolis, Ind., Holton Tractor Com- 
pany. 

Speir, Harry F., Cedarville, N. J., President, New Jersey Pulverizing Com- 
pany. 

*Springe, Otto, 371 South Cherry St., Galesburg, Ill., Ceramic Engineer, 
Purington Paving Brick Company. 

*Sproat, Ira E., 196 West Maryland Ave., Sebring, Ohio, Worcester China 
Company. 

Stallings, A. G. T., Mexico, Mo., Superintendent, A. P. Green Fire Brick 
Company. 
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*Stanger, Frederick, Real Estate Trust Bldg., Philadelphia, Pa., Sales Man- 
ager, Enterprise White Clay Company. 

Stangl, J. M., Flemington, N. J., Factory Manager, Fulper Pottery Company. 

Stepan, Alfred C., 111 West Washington St., Chicago, IIl., Manager, Roessler 
& Hasslacher Chemical Company. 

Stern, Newton W., 67 New Montgomery St., San Francisco, Cal., Secretary 
and Treasurer, Pacific Porcelain Ware Company. 

*Stevens, Douglas F., 412 Adams Bldg., Danville, Ill, Superintendent, Acme 
Brick Company. 

Stevenson, Wm. G., Oregon, IIl., Secretary-Treasurer, Ohio Silica Company. 

Stewart, Andrew H., Pittsburgh, Pa., Mellon Institute. 

Stewart, John G., 530 Union Trust Bldg., Cincinnati, Ohio, District Manager, 
Stephens Adamson Manufacturing Company, Aurora, IIl. 

Stockton-Abbott, Lyle, 11 Broadway, New York City, Celite Products 
Company. 

Stone, Chas. A., 3226 Potomac Ave., Chicago, III. 

Stone, Charles H., Jr., 4503 Euclid Ave., Cleveland, Ohio, Research and 
Industrial Chemist, Kemet Laboratories Company. 

Stone, George C., 160 Front St., New York City, New Jersey Zinc Company. 

Stoneman, William N., Charleroi, Pa., Chemist, Macbeth-Evans Glass Com- 
pany. 

*Stowe, Charles B., Cleveland, Ohio, President, National Fire Brick Company. 

Stowe, G. T., Leader News Bldg., Cleveland, Ohio, The Cleveland Builders 
Supply and Brick Company. 

Stull, Jos. M., Crum Lynne, Pa., Ceramist, O. W. Ketcham Terra Cotta 
Works. 

Strommer, L. T., 410 East End Ave., Beaver, Pa. 

Strong, Thos. L., Sebring, Ohio, President and General Manager, Strong 
Manufacturing Company. 

Swalm, Phaon H. (address unknown). 

Swift, George C., 2029 E. 115th St., Cleveland, Ohio, Superintendent, Enamel 
Products Company. 

Swinnerton, B. B., 148 Taylor Ave., Beaver, Pa., Thermal Engineer, American 
Dressler Tunnel Kilns, Inc. 

Tait, Howard J., Monaca, Pa., Phoenix Glass Company. 

Talbert, E. Hume, 711 Eighth St., N. W., Washington, D. C., Patent Lawyer. 

Tatton, Joseph, Y. M. C. A. Bidg., South Amboy, N. J. 

Taylor, R. F., 40 Falls St., Niagara Falls, N. Y. 

Taylor, Wm. C., Corning, N. Y., Corning Glass Works. 

*Tefft, C. Forrest, Darlington, Pa., Assistant Factory Manager, Fiske & Com- 
pany, Inc. 

Tefft, T. Dwight, Zanesville, Ohio, Ceramist, Mosaic Tile Company. 

Thomas, Chauncey R., 2336 San Pablo Ave., Berkeley, Cal., ‘The Tile Shop.” 
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Thomas, George E., St. Louis, Mo., General Superintendent, Highlands Fire 
Clay Company. 

Thomas, George W., East Liverpool, Ohio, President, R. Thomas & Sons 
Company. 

Thomas, James R., Crawfordsville, Ind., Manager, Standard Brick Company. 

*Thompson, Dale, East Liverpool, Ohio, Treasurer, C. C. Thompson Pottery 
Company. 

Thompson, Harry M., Washington, Pa., Furnace Engineer, Hazel-Atlas 
Glass Company. 

Thurlimann, Leo, 924 Fullerton Ave., Chicago, III. 

Thwing, C. B., Ph.D., Philadelphia, Pa., President, Thwing Instrument 
Company. 

Tiebout, Cornelius H., Jr., 99 Commercial St., Brooklyn, N. Y., Gleason- 
Tiebout Glass Company. 

Tillotson, George S., 43 Water St., Tiffin, Ohio, Sterling Grinding Wheel 
Company. 

Tilton, C. B., 21 Elbridge St., Worcester, Mass., Norton Company. 

*Tilton, Earl, 1555 Belmont Ave., Columbus, Ohio, Columbus Forge and Iron 
Company. 

Timmerman, Walter F., Kansas City, Kan., Vice-President, Western Terra 
Cotta Company. 

Trace, A. R. (address unknown). 

Trifonoff, Boris, Zanesville, Ohio, American Encaustic Tiling Company. 

Trood, Samuel, Room 715, Ferguson Bldg., Pittsburgh, Pa., Vice-President 
and General Manager, U. S. Sherardizing Company. 

Troutman, Frank E., Butler, Pa., Secretary-Treasurer, Standard Plate Glass 
Company. 

Trowbridge, Prentiss S., 1337 Kings Highway, St. Louis, Mo., Hydraulic 
Pressed Brick Company. 

Truby, H. A., Creighton, Pa., Research Department, Pittsburgh Plate Glass 
Company. 

Tucker, Gus M., 401 Vernon Ave., Long Island City, N. Y., Ceramic Chemist, 
New York Architectural Terra Cotta Company. 

Tiirk, Karl, 126 S. Patterson Park Ave., Baltimore, Md., Porcelain Enamel 
and Manufacturing Company. 

Turner, James, Trenton, N. J., Cook China Company. 

Twining, F. E., Fresno, Cal., Manager, The Twining Laboratories. 

Unger, J. S., 1054 Frick Annex, Pittsburgh, Pa. 

VanCleave, A. A., St. Louis, Mo., Proprietor, Grand View Fire Clay Mines. 

Vane, A. S., 1117 New Jersey Ave., Cape May, N. J. 

Van Moore, A. L., 213 Locust Street, New Kensington, Pa., Shipper, American 
Window Glass Company, New Eagle, Pa. 

*Van Schoick, E. H., Ottawa, Ill., Service Engineer, Chicago Retort and Fire 
Brick Company. 
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Vincent, Harry S., Fort Dodge, Iowa, President, Vincent Clay Products 
Company. 

* Vodrey, William E., East Liverpool, Ohio, General Manager, Vodrey Pottery 
Company. 

Vogel, C. J., Irondale, Ohio, The McLain Fire Brick Company. 

Vogt, C. C., Pittsburgh, Pa., Mellon Institute. 

Volikommer, Josef, Bessemer Bldg., Pittsburgh, Pa., President and Manager, 
Vitro Manufacturing Company. 

Vollmer, August, Jr., 5240-46 Northrup Ave., St. Louis, Mo., St. Louis 
Pottery and Manufacturing Company. 

Vollrath, W. J., Sheboygan, Wis., President, Porcelain Enameling Associa- 
tion. 

Wainford, Richard H., 203 East State St., Trenton, N. J., President, Trenton 
Flint and Spar Company. 

Walcott, A. J., 41 Prince St., Rochester, N. Y., Research Physicist, Bausch 
& Lomb Optical Company. 

Walker, Chas. H., 1417 St. Clair Ave., Station 2, East Liverpool, Ohio, 
Assistant Superintendent, Homer-Laughlin China Company. 

Walker, Prescott H., 631 Main St., Niagara Falls, N. Y., Ceramic Chemist, 
Carborundum Company. 

Walton, H. K., 59 Pearl St., New York City, New York Agent, Thwing 
Instrument Company. 

Walton, S. F., 110 Brookline Ave., Boston, Mass., Kalmus, Comstock & 
Wescott, Inc. 

Watkins, Ray T., R. F. D. No. 1, Blacklick, Ohio, U. S. Bureau of Mines, 
Columbus, Ohio. 

Watson, Harold L., West Lynn, Mass., Research Division Optical Glass, 
Thomson Laboratory, General Electric Company. 

Weber, August, Jr., 1 Stratford Road, Schenectady, N. Y., President, Weber 
Electric Company. 

Weigel, Chas., Hebron, N. Dak., President, Hebron Fire and Pressed Brick 
Company. 

Weil, Edgar H., Cleveland, Ohio, Vitreous Enameling Company. 

Wells, R. D., Royersford, Pa., Factory Manager, The Floyd Wells Company. 

Wethey, A. H., Jr., 83 Fifth St., Portland, Ore., Secretary and Manager, 
Standard Brick and Tile Company. 

Wey, Harold B., 1302 Third National Bank Bldg., Atlanta, Ga., Vice-Presi- 
dent and General Manager, Atlanta Terra Cotta Company. 

Whelden, Frank H., Detroit, Mich., Detroit Grinding Wheel Company. 

Wherry, James B., Omaha, Neb., Research Chemist, Refinite Company. 

*Whitaker, Fred A., Keasbey, N. J., Superintendent, General Ceramics 
Company. 

White, Ray H., Niagara Falls, N. Y., Research Engineer, Norton Company. 
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* Whitehead, Fred, 747 New York Ave., Trenton, N. J., Superintendent, 
Electrical Porcelain and Manufacturing Company. 

Whitehead, Ralph R., Woodstock, N. Y., Byrdcliff Pottery. 

*Whitmer, J. D., Tile Station, Zanesville, Ohio, American Encaustic Tiling 
Company. 

Whittemore, John W., 2166 Lincoln Way, Ames, Iowa, Student, Iowa State 
College. 

Wiester, Stefan, 115 Burnett St., Beaver Dam, Wis., Enameler, Malleable 
Iron Range Company. 

Wigfield, C. L., 339 Fifteenth St., Elyria, Ohio, Elyria Enameled Products 
Company. 

. Wilder, T. M., Ravinia, Ill., Proprietor, Wildwood Shop. 

Wilkins, Wm. W., 2608 Leland Ave., Chicago, IIl., Assistant Manager, 
Claycraft Shops. 

Wilkinson, George D., Chicago, IIl., Vice-President, Cribben & Sexton 
Company. 

Wilkinson, Samuel, 230 South Cook Ave., Trenton, N. J. 

Willetts, H. G., South 1oth St., Pittsburgh, Pa., The Willetts Company. 

Williams, John A., Prospect St. and P. & R. R. R., Trenton, N. J., Factory 
Manager, Mitchell-Bissell Company. 

Williams, Warren S., Rochester, Pa., H. C. Fry Glass Company. 

Winkleman, E. J., Box 1122, Pittsburgh, Pa., Chief Engineer, American 
Refractories Company. 

Wong, Y. Y., 56 West Frambes Ave., Columbus, Ohio, Student, Ohio State 
University. 

Wood, A. T., Kenova, W. Va., General Manager, Basic Products Company. 

Woodams, Wilbur G., Rochester, N. Y., Manager Industrial Relations, 
Hawk Eye Works, Eastman Kodak Company. 

Woods, William J., Lewistown, Pa., Assistant General Manager, Pennsylvania 
Pulverizing Company. 

Worsham, Herman, 1144 Prudential Bldg., Buffalo, N. Y., Sales Engineer, 
Carrier Engineering Corporation. 

Worth, S. Harry, 404 Franklin Trust Bldg., Philadelphia, Pa., President, 
Pennsylvania Feldspar Company. 

Wright, Harry E., 306 Elm St., Clarksburg, W. Va., Superintendent, Kokomo 
Opalescent Glass Company, Plant No. 2. 

Wright, John M., Box 413, Trenton, N. J., Secretary and Treasurer, Golding 
Sons Company. 

*Wright, J. W., Charleroi, Pa., Macbeth-Evans Glass Company. 

Yearsley, Howard L., 133 Westmont Ave., Haddonfield, N. J. 

Yingling, Walter A., Winchester, Ind., Superintendent, Woodbury Glass 
Company. 

Young, C. B., Newark, Ohio, General Manager, Central Refractories Company. 

Young, Everett T., Peekskill, N. Y., President, Peekskill Fire Brick Works. 


* Elevated to Active Membership, February, 1920. 
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Young, Russell T., Zanesville, Ohio, Secretary, Roseville Pottery Company. 

Yowell, J. B., Dudley, III. 

Yuill, John W., 4435 Magron St., East Chicago, II. 

Yung, W. A., 1133 East 152nd St., Cleveland, Ohio, Glass Technology De 
partment, National Lamp Works of General Electric Company. 

Zakharoff, Alexis, Box 684, Chicago, III. 

Zeiller, Oscar F., New York City, Secretary, B. F. Drakenfeld & Company 

Zopfi, Albert S., Toledo, Ohio, Secretary, Buckeye Clay Pot Company. 

Zwermann, Carl H., 306 South Cross St., Robinson, III. 

Zwermann, Theodore, 22 Seventeenth St., Newark, Ohio, Enameling Super- 
intendent. 

Zwerner, Carl G., 58 West Tenth Ave., Columbus, Ohio, Student, Ohio State 
University. 


Foreign Associate Members 


Andersen, Olaf, Statsgeolog, Mineralogisk Museum, Kristiania, Norway 
Norweigian Government Geologist, Director of Research Laboratory. 

Aoki, S., 21, 4 Chome, Kitahama, Osaka, Japan, Chemist, America-Japan 
Sheet Glass Company. 

Barrett, Maurice, 17 Gledhow Ave., Leeds, England. 

Berland, Louis, 10 Grande Rue, Villejuif, Seine, France, Directetir de la 
Société Nouvelle de la Manufacture de Porcelaines de Ste. Fay 1’Ar- 
gentiere. 

Bigot, A.,.Pi D., 112 Ave. de Suffren, Paris, France. 

Boswell, P. G. H., Ph.D., The University, Liverpool, England. 

Boudouard, O., 292 Rue Saint Martin, Paris, France, Professeur de Chemie. 

Broderick, J. C., Montreal, Canada, Canadian China Clay Company. 

Buckner, O. S., 186 Otimachi, 9 Chome, Hiroshima, Japan, Norton Com- 
pany. 

Callahan, H. D., Moose Jaw, Canada, Dominion Fire Brick and Clay Prod- 
ucts, Ltd. 

Cleverly, Wm. B., Jr., Stoke-on-Trent, England, Messrs. John Slater Ltd., 
Berry Hill Brick Works. ‘ 

Cobb, John W., Leeds, Yorkshire, England, Professor, Fuel Department, 
The University. 

Cole, G. Percy, Montreal, Canada, Technical Engineer, Dominion Glass 
Company, Ltd. 

Cole, L. Heber, Ottawa, Canada, Mines Branch, Department of Mines. 

Corrigan, F. S., Toronto, Canada, Sheet Metal Products Company. 

Coulter, Allen S., Reisholz bei Diisseldorf, Germany, Deutsche-Carborundum 
Werke. 

Davidson, T. R., Box 700, Montreal, Canada, Thomas Davidson Manu- 
facturing Company. 

Deb, S., 45 Taugra Road, Calcutta, India, Manager, Calcutta Pottery Works. 
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Dingledine, H. F., Aldershot, Canada, Factory Manager, National Fire 
Proofing Company of Canada, Ltd. 

Dufour, G. F., Aniche, (Nord), France. 

Emery, George, 4th Ave., West, Hamilton, Canada, Canadian Porcelain 
Company. 

Foley, Fenwick D., Loch Lomond Road, St. John, N. B. 

Fujioka, Koji, Kyoto, Japan, Shofu Porcelain Manufacturing Company. 

Gaby, F. A., 190 University Ave., Toronto, Canada, Chief Engineer, Hydro- 
Electric Power Company. 

Gardner, W. J., Meltham, nr. Huddersfield, England, Managing Director, 
The Meltham Silica Fire Brick Company, Ltd. 

Gatecliff, John, Rugby, England, Chemist, The Lodge Sparking Plug Com- 
pany, Ltd. 

Gentil, E., 1 bis Place des Saussaies, Paris, France, Engineer, Glaeeries de 
St. Gobain. 

Gibson, M. F., Toronto, Canada, Managing Director, National Fire Proofing 
Company of Canada. 

Gildard, Warren R., Peterboro, Canada, Superintendent, Porcelain Works, 
Canadian General Electric Company, Ltd. 

Goddard, W. T., Box 170, Hamilton, Canada. 

Groocock, Alice, 865 Bathurst St., Toronto, Canada, Pottery Teacher, 
Toronto Technical School. 

Harvey, George R., 448 Barton St., Hamilton, Canada, Vice-President and 
Manager, Canadian Hart Wheels, Ltd. 

Hayhurst, Walter, The Laund, Accrington, England. 

Hirano, Kosuke, Tokyo, Japan, Tokyo-Koto-Koggo-Grakko. 

Hodson, G. A., 58 Park Road, Loughborough, England, Managing Director, 
Hathern Station Brick and Terra Cotta Company, Ltd. 

Holland, Job, Box 22, Sheffield, England. 

Hoursouripe, J., Palantelen—F. C. C. G. B. A., Republica Argentina. 

Ide, Kiyoshi, Amagasaki City, Japan, The Amagasaki Factory, Asahi Glass 
Company. 

Kato, Mitsu, Uno-ko, Okayamaken, Japan, Managing Director, Uno Fire 
Brick Company. 

King, Earl O., La Oroya, Peru, Cerro de Pasco Copper Corporation. 

Kitamura, Y., Kyoto, Japan, Director and Chief Engineer, Shofu Industrial 
Company, Ltd. 

Kondo, S., Tokyo, Japan, Tokyo Higher Technical School. 

Kurahashi, T., P. O. Terasho, Shigaken, Japan. 

Lauer, Frank E., 2389 Mance St., Montreal, Canada. 

Leibson, J. S., 15 Robison Road, Shanghai, China, China General Edison 
Company. 

Love, Herbert G., 207 Hammond Bldg., Moose Jaw, Canada, Dominion 
Fire Brick and Clay Products Company, Ltd. 

Marson, Percival, Edinburgh, Scotland, Webbs’ Crystal Glass Company, Ltd. 
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Meldrum, A. T. S. C., Hamilton, Canada, Vice-President, Canadian Hart 
Products, Ltd. 

Mellor, J. W., Ph.D., Sandon House, Regent St., Stoke-on-Trent, England, 
Secretary, English Ceramic Society. 

Misumi, Aizo, Marunouchi, Tokyo, Japan, Asahi Glass Company. 

Momoki, Saburo, 84 Kobayash-Cho, Nagoya, Japan, Ceramic Engineer. 

Murai, S., Central Laboratory, South Manchurian R. R. Company, Dairen, 
South Manchuria, China, Chief Engineer, Ceramic Department. 

Musiol, Charles, 16 rue de la Bigorne, Brussels, Belgium, Engineer. 

Niemura, Nobutaro, 1197 Nanba-Ashiwaracho, Minamiku, Osaka, Japan, 
Nishimura Chemical Ceramic Laboratory. 

Odelberg, A. W., Gustafsberg, Stockholm, Sweden. 

Okura, K., 84 Kobayashi-Cho, Nagoya, Japan, Managing Director of Japan 
Porcelain Corporation. 

Page, H. E., rs Robison Rd., Shanghai, China, Managing Director, China 
General Edison Company, Inc. 

Paulsen, Carl A., 45 Smallegade, Copenhagen F, Denmark. 

Pike, Leonard G., Wareham, Dorsetshire, England, Pikes Clay Mines. 

Pitt, H. H., Christon Bank, Lesbury, England, Consulting Engineer. 

Ramsden, C. E., Fenton, Stoke-on-Trent, England, Proprietor, C. E. Ramsden 
& Company. 

Saxton, Clement, Aigues, Mortes, (Gard), France, Assistant Manager, Les 
Verreries. 

Scott, Alex, D.Sc., Stoke-on-Trent, England, Central School of Science and 
Technology. 

Searle, Alfred B., White Bldg., Fitzalan Sq., Sheffield, England, Consulting 
Ceramic Chemist and Engineer. 

Segsworth, W. E., 103 Bay St., Toronto, Canada, Consulting Engineer, 
Pennsylvania Feldspar Company. 

Shanks, Douglas, Barrhead, near Glasgow, Scotland, Shanks & Company, 
Ltd., Victorian Pottery. 

Shanks, Ronald J., Dalmeny, Barrhead, Scotland, Manager, J. and N. Craig, 
Kilmarnock. 

Sieurin, Emil, Hoganas, Sweden. 

Skidmore, G. R. J., 5 Victoria Road, Teams, Gateshead-on-Tyne, England‘ 
Glass-house Potmaker, Messrs. Geo. Davidson & Company. 

Spier, Charles W., London, S. W., England, Director, The Morgan Crucible 
Company, Battersea Works. 

Thomas, Charles W., Clifton House, Old Swinford, Stourbridge, England. 

Tooth, W. E., Woodville, Burton-on-Trent, England, Director, Bretby Art 
Pottery. 

Travers, Morris W., D.Sc., F.R.S., Beacon Hall, Priory Garden, Highgate, 
London, England, Vice-President, Society of Glass Technology. 

Umeda, Otogoro, Tokyo, Japan, Shinagawa Hakurengwa-Kwaisha Shinagawa. 

Van Overstraeten, Jean, 3, Rue d’Edimbourg, Paris (Ville), France, Société 
Generale de Carrelages et de Produits Ceramiques. 
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Villalta, J. F. R., Barcelona, Spain, American Clay Machinery Company. 

Ward, S. Paul, Rancagua, Chile, S. A., Braden Copper Company. 

Wyse, Henry T., 106 Braid Road, Edinburgh, Scotland, Art Master, Ladies’ 
College. 

Yamada, Sanjiro, Tokyo, Japan, Factory Manager, Asahi Glass Company. 

Yamamoto, Tamesburo, 2, Yorikicho, Osaka, Japan, President, Yamatame 
Glass Manufacturing Company, Osaka Yamasan & Company, Kobe. 

Yoshioka, Tosaku, Ph.D., The Japanese Consulate, London, England. 


Corporation Members 


Abrasive Company, Tacony and Fraley Sts., Bridesburg, Philadelphia, Pa. 

American Dressler Tunnel Kilns, Inc., 171 Madison Ave., New York City. 

American Emery Wheel Works, Providence, R. I. 

American Encaustic Tiling Company, Zanesville, Ohio. 

American Terra Cotta and Ceramic Company, 1808 Prairie Ave., Chicago, IIl. 

Bausch and Lomb Optical Company, Rochester, N. Y. 

Beaver Falls Art Tile Company, Beaver Falls, Pa. 

Benjamin Electric Manufacturing Co., Chicago, III. 

Bird & Company, Chartered Bank Bldgs., Calcutta, India. 

Brick and Clay Record, 610 Federal St., Chicago, IIl. 

Buckeye Clay Pot Company, Toledo, Ohio. 

The Canton Stamping and Enameling Company, Canton, Ohio. 

The Carborundum Company, Niagara Falls, N. Y. 

Champion Ignition Company, Flint, Mich. 

The Colonial Company, East Liverpool, Ohio. 

Consolidated Window Glass Company, Bradford, Pa. 

Coonley Manufacturing Company, Cicero, Ill. 

Cortland Grinding Wheel Company, Cortland, N. Y. 

H. L. Dixon Company, Pittsburgh, Pa. 

B. F. Drakenfeld and Company, Inc., 50 Murray St., New York City. 

Dunn, Wire Cut Lug Brick Company, Conneaut, Ohio. 

East Liverpool Potteries Company, Wellsville, Ohio. 

The Edgar Plastic Kaolin Company, Metuchen, N. J. 

Elyria Enameled Products Company, Elyria, Ohio. 

Findlay Clay Pot Company, Washington, Pa. 

Foote Mineral Company, 107 North roth St., Philadelphia, Pa. 

Edward Ford Plate Glass Company, Rossford, Ohio. 

The French China Company, Sebring, Ohio. 

Frink Pyrometer Company, Lancaster, Ohio. 

Gillinder Bros., Port Jervis, N. Y. 

The Golding Sons Company, East Liverpool, Ohio. 

The Hall China Company, East Liverpool, Ohio. 

Hanovia Chemical and Manufacturing Company, Chestnut St. and N. J. 
R. R. Ave., Newark, N. J. 
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Harbison-Walker Refractories Company, Pittsburgh, Pa. 
The Harker Pottery Company, East Liverpool, Ohio. 
The Harshaw, Fuller and Goodwin Company, Cleveland, Ohio. 
Homer-Laughlin China Company, East Liverpool, Ohio. 
L. J. Houze Convex Glass Company, Point Marion, Pa. 
Illinois Glass Company, Alton, III. 
Jefferson Glass Company, Follansbee, W. Va. 
Jeffery-Dewitt Company, Detroit, Mich. 
Johnston Brokerage Company, First National Bank Bldg., Pittsburgh, Pa 
Jones Hollow Ware Company, Baltimore, Md. 
Edwin M. Knowles China Company, Newell, W. Va. 
Knowies, Taylor and Knowles Company, East Liverpool, Ohio. 
Laclede-Christy Clay Products Company, St. Louis, Mo. 
The Limoges China Company, Sebring, Ohio. 
A. J. Lindemann and Hoverson Company, Milwaukee, Wis. 
Lindsay Light Company, 161 East Grand Ave., Chicago, II. 
Los Angeles Pressed Brick Company, Los Angeles, Cal. 
Louthan Manufacturing Company, East Liverpool, Ohio. 
Macbeth-Evans Glass Company, Pittsburgh, Pa. 
Maine Feldspar Company, Auburn, Maine. 
F. Q. Mason Color and Chemical Company, East Liverpool, Ohio. 
Massillon Stone and Fire Brick Company, Massillon, Ohio. 
Maxf Grinding Wheel Corporation, Chester, Mass. 
Midland Terra Cotta Company, Chicago, IIl. 
Monongah Glass Company, Fairmont, W. Va. 
The Mosaic Tile Company, Zanesville, Ohio. 
D. E. McNicol Pottery Company, East Liverpool, Ohio. 
T. A. McNicol Pottery Company, East Liverpool, Ohio. 
Norton Company, Worcester, Mass. 
Ohio Pottery Company, Zanesville, Ohio. 
The Onondaga Pottery Company, Syracuse, N. Y. 
Owen China Company, Minerva, Ohio. 
Pennsylvania Salt Manufacturing Company, Pittsburgh, Pa. 
Perth Amboy Tile Company, Perth Amboy, N. J. 
The Pfaudler Company, Rochester, N. Y. 
Philadelphia Drying Machinery Company, Philadelphia, Pa. 
Philadelphia Quartz Company, 121 South Third St., Philadelphia, Pa. 
Phoenix Glass Company, Pittsburgh, Pa. 
Pittsburgh High Voltage Insulator Company, Derry, Pa. 
The Pittsburgh Plate Glass Company, Pittsburgh, Pa. 
Potters Supply Company, East Liverpool, Ohio. 
Reliance Firebrick and Pottery Company, Ltd., Chanch, Barakar, P. O., 
‘ East Indian Railway, India. 
Roessler and Hasslacher Chemical Company, 709-717 Sixth Ave., New York 
City. 
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John H. Sant and Sons Company, East Liverpool, Ohio. 

The Saxon China Company, Sebring, Ohio. 

The Sebring Pottery Company, Sebring, Ohio. 

Smith-Phillips China Company, East Liverpool, Ohio. 

Standard Pottery Company, East Liverpool, Ohio. 

Standard Sanitary Manufacturing Company, Bessemer Bldg., Pittsburgh, Pa. 
Star Porcelain Company, Trenton, N. J. 

Steubenville Pottery Company, Steubenville, Ohio. 

Streator Clay Manufacturing Company, Streator, IIl. 

The Taylor, Smith and Taylor Company, Chester, W. Va. 

R. Thomas & Sons Company, East Liverpool, Ohio. 

Trenton Flint and Spar Company, 203 East State St., Trenton, N. J. 

United States Glass Company, South Ninth St., Pittsburgh, Pa. 

United States Smelting Furnace Company, Belleville, Il. 

Veritas Firing System, Prospect Laboratories, Trenton, N. J. 

Vitro Manufacturing Company, Bessemer Bldg., Pittsburgh, Pa. 

Vodrey Pottery Company, East Liverpool, Ohio. 

Warwick China Company, Wheeling, W. Va. 

The West End Pottery Company, East Liverpool, Ohio. 

Western Stoneware Company, Monmouth, III. 
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